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[FOBTT-BEVEHTH  CONGRESS,  SECOND  SESSION.] 

CONaKESS  OF  THE  UNITED  STATES. 

In  THE  HOUBB  OF  BEVBEBKNTATIVKa, 

J»nwrj20,  1883. 
SetolMd  by  tkeHmue  of  Bepntmlathei  (lite  Senate  oonaiTTing),  That  flfteen  thonsuid 
fire  hondred  and  sixty  copies  of  the  Report  of  the  SmithMnian  Inatitntion  for  the 
jiear  1883  be  printed ;  two  thonsuid  five  hundred  copies  of  which  shall  be  for  the  ose 
of  the  Senate,  six  thonsand  and  sixty  copies  for  the  oae  of  the  House  of  Repreeenta- 
tives,  and  seven  thousand  copies  for  the  nse  of  the  Smithsonian  Institution. 
Attest: 

Edw.  HcPherson, 

CUrk. 


Ik  THE  Senate  of  the  United  States, 

March  3,  1883. 
Reto\<cei,  That  the  Senate  agree  to  the  foregoing  resolution  of  the  House  of  Repie- 
■entatives. 

"«■  213639 


F.  E.  Shobke, 
AaH%g  Seerttary. 
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LETTER 

raOH  TBI 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 

ACCOUFAMTINO 

The  amnuat  report  0/  tie  Board  of  Begenta  0/  that  IneUtution  for  ^  year 
1882. 


Jaxuaxt  9S,  1683.— Ordered  to  1>e  printed. 


asnTHBOKIAK  ImBTITUTIOM, 
Waahington,  D.  0.,  January  19, 1883. 
Sir  :  Tq  accordanoe  vith  section  5593  of  the  Bevised  Btatatea  of  the 
United  States,  I  have  tiie  honor  in  behalf  of  the  Board  of  Regents  to 
Babmit  to  GoogreBS  the  annoal  report  of  the  operataons,  expenditures, 
and  condition  of  the  Smithsonian  Institntion  for  the  year  1882. 
I  have  the  honor  to  tw,  very  respeotfally,  year  obedient  servant, 
Spencer  F.  Baibd, 
Secretary  Smithtonian  Institution. 

Hod.  J.  W.  Eeifeb, 

^aedker  of  th«  Hohm  of  Eepreientativei. 
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ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITUTION   FOR 
THE  YEAR  1882. 


SUBJECTS. 

1.  Proceedings  of  the  Board  of  Regents  for  tbe  session  of  Janaary, 
1883. 

2.  Beport  of  the  Execative  Committee,  exhibiting  the  financial  affairs 
of  the  iDstitation,  including  a  statement  of  the  Smithson  fnnd,  the  re- 
ceipts and  expenditures  for  the  year  1882,  and  the  estimates  for  1883. 

3.  Annual  report  of  the  Secretary,  giving  an  account  of  the  operations 
and  coDditioD  of  the  Institution  for  the  year  1882,  with  the  statistics  of 
collections,  exchanges,  &c. 

i.  General  appendix,  comprising  a  record  of  recent  jirogress  in  the 
principal  departments  of  science,  and  special  memoirs,  original  and 
selected,  of  interest  to  collahorators  and  correspondents  of  the  institu- 
tion, teachers,  and  others  engaged  in  the  promotion  of  knowledge. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  Aagust  10, 1S46,  Bevised  Statutes, 
title  Izxiii,  section  5580,  "The  bosloeas  of  the  Institotion  shall  be  con- 
ducted at  the  city  of  Washington  by  a  Board  of  fiegenta,  named  the 
Regents  of  the  Smithsonian  Institution,  to  be  composed  of  the  Vic- 
President,  the  Ohief  Justice  of  the  Unit«d  States  [and  the  Governor  ot 
the  District  of  Colombia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  Honse  of  Bepresentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  fonr  shall  be  inhabitants  of  some 
State,  bnt  no  two  of  them  of  the  same  State." 


SEOENTS  FOR  TEE  TEAS  1882. 

Tens  eipln*. 

The  Tice-Preaideiit : 

David  Davis  (pro  1«m.} Har.  4,  1883 

The  Chief  Jnatice,  MoRBieOM  B.  Waitb. 

United  States  Beaston : 

QxoBOE  F.  Hoab  (fiom  Feb.  81, 1881) Uar.  4,  1883 

NatbahiklP.Hux  (from  May  19,  1881) Mar.  4,  1885 

Sakcrl  B.  Maxsy  (ftom  May  19, 1881) Mar.  4,  1867- 

Memben  of  tbe  Honse  of  BepteMntativeB ; 

Nathamiel  C,  DsBBiNa Dec.  26, 1)^83- 

Ezra  B.  Tatlob Deo.  26,1883 

SAMOTiLB.  Coi Dec.  86,1883 

Cititena  of  WaahiDgton : 

Pbtke  Pamir  (appolDted  in  1868) Dec.  19,1685 

WnxiAH  T.  Sheiuiah  (appointed  in  1871) Mar.  25,1885 

Cltlzene  of  a  State: 

JOHK  MAOI.EAM,  of  New  Jeney  (appointed  in  1866) Deo.  19,1885 

Aba  Orat,  of  Mauaohnsetta  (appointed  in  1874) Doc.  19,1885 

Hrmrt  Copp^,  of  Pennaylvania  (appointed  in  1874) Deo.  19,1885 

Noah  Fortbb,  of  ConnBctiont  (appointed  in  1878) Jan.  26,1684 

UOBBisOH  B.  Watte,  Clianeellor  of  the  Institntion  and  PrtMtnt  oj  l\*  Board  of 
BegenU, 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


Wabhinoion,  Janvars  17, 1883. 

Id  accordance  with  a  resolatioa  of  the  Board  of  Regents  of  the  Smith- 
soni&D  Institation  flxing  the  time  of  the  annual  session  on  the  third 
Wednesday  in  Jaooaiy  of  each  year,  the  Board  met  to-day  at  10  o'clock 
a.  m. 

Present;  The  Chancellor,  Chief  Jnetice  M.  R.  Waite;  the  acting 
Vioe-Preddeot,  Hon.  David  Datis;  Hod.  S.  B.  Maxet;  Hod.  If.  P. 
Bjou.;  Hon.  G.P.Hoae;  Hod.K.  0.  Dbsbing;  Hod.  3.  3.  Cox  ;  Hon. 
E.  B.TATLOR;  BoT.  Dr.  John  Maclean;  Dr.  Asa  Gray;  General  W. 
T.  Shebhan  }  Dr.  H.  GOPPfiE ;  and  the  Secretary,  Professor  Baibd. 

Gxcnses  for  absence  on  accoant  of  sickness  were  received  from  Hod. 
Peter  Parker  and  Bev.  Dr.  Noah  Porter. 

The  minntee  of  the  last  meeting  were  read  and  approved. 

The  Secretary  presented  a  statement  of  the  finances  of  the  Institation. 

General  Sherman,  from  the  Execatire  Cotnoiittee,  prenented  the  an- 
nnal  report  in  relation  to  the  tanda  of  the  Institution,  the  receipts  and 
expenditnres  for  the  year  1882,  and  the  estimates  for  the  year  1883. 

On  motion  of  Dr  Gopp^  it  was 

Beaolved,  That  the  report  of  the  Executive  Committee  for  J882  be 
accepted. 

Baolved,  That  the  income  for  the  year  1883  be  appropriated  for  the 
serrtce  of  the  Institution  npon  the  basis  of  the  above  report,  to  be  ex- 
pended by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to 
tbe  approval  of  the  Execative  Committee. 

The  Secretary  stated  that  the  bronze  statne  of  Professor  Henry,  or- 
dered by  Congress  ftom  Mr.  W.  W.  Story,  had  j  ust  been  received,  but  that 
owing  to  the  condition  of  tbe  weather,  it  was  impossible  to  place  it  in 
position  at  the  present  time.  He  suggested  the  propriety  of  deferring 
the  public  nnveiliug  of  the  statne  until  the  next  annual  meeting  of  the 
Hational  Academy  of  Sciences  in  April,  He  also  stated  that  Mr.  Story 
was  now  in  the  city,  had  examined  the  SmithaoDian  grounds,  and  fully 
i^)proved  of  the  site  for  the  statne  suggested  by  the  Executive  Com- 
mittee. 

On  motion  of  General  Sherman  it  was 

Reaolved,  That  the  19th  of  April,  1883,  be  selected  as  the  day  for  the 
ceremony  of  nnvciling  the  statne  of  Professor  Henry,  and  that  the 
Congress  of  the  United  States,  the  Diplomatic  Corps,  the  Executive 
Departments,  and  the  public  generallv  be  invited  to  be  present. 

iSoogk 


Xlf  JOURHAL  OF  PBOCEEDINOS. 

Dr.  Maclean  having  called  the  attention  of  the  Board  to  the  fact  that 
the  sundry  papers  of  Professor  Henry  on  scientiflc  subjects  had  not 
been  pablished  in  the  series  issued  by  the  Smithsonian  Institution,  it 

Sesolved,  That  the  Secretary  be  reqoested  to  have  the  scientific  writ- 
ings of  Prof.  Joseph  Henry  collected  and  pnblialted. 

The  Secretaxy  presented  bis  aunnal  report  of  the  operations,  expendi- 
ditures,  and  condition  of  the  Institution  for  the  year  1882. 

On  motion  of  Mr.  Cox  it  was 

Setolved,  That  the  report  of  the  Secretary  be  referred  to  the  Execa- 
tire  Committee,  with  authority  to  transmit  it  to  Congress. 

The  Secretary  called  attention  to  the  importance  of  fire-proofiog  the 
eastern  portion  of  the  Smithsonian  building,  especially  as  tbe  supply  ot 
water  was  now  so  scanty  that  none  conld  be  had  above  the  basement 
floor.  The  Committee  on  Appropriations  of  Congress  had  given  aesar- 
ance  that  the  necessary  amount  should  be  granted  at  the  present  session. 

The  Secretary  also  called  attention  to  tbe  growth  of  tbe  Govemment 
collections  and  the  necessity  for  speedy  action  in  relation  to  an  addi- 
tional building  for  the  use  of  tbe  Musenm  and  the  Qeological  Survey. 
He  presented  tbe  following  bill,  which  bad  been  introduced  in  the  House 
of  Representatiyes,  on  the  10th  of  April,  1881,  by  Hon.  Mr.  Shallen- 
berger,  and  was  now  btfore  the  Committee  on  Public  Buildings  and 
Oronnds. 

FOBTT-SETBKTB  OOHGBEBS,  FiBBI'  SESSION. — H.  R  5781. 

A  BILL  for  the  eieolion  of  ft  fire-proof  building  on  tbe  eonth  portion  of  tbe  Smith- 
eontui  ReMtration,  for  the  aooommodation  of  tbe  United  Statea  Qeological  Bttrvej, 
and  for  other  porpo«e«. 

Be  it  enacted  by  the  Senate  and  Route  of  Repretentativet  of  the  United 
States  of  Ameriea  in  Oongreas  assembled.  That  the  sum  of  two  hundred 
thousand  dollars  be,  and  hereby  ia,  appropriated,  out  of  any  money  in 
the  Treasury  not  otherwise  appropriated,  for  the  erection  of  a  fireproof 
building  on  the  south  portion  of  the  Smithsonian  Beservation,  for  the 
accommodation  of  the  United  States  Geological  Survey,  and  for  other 
purposes:  Provided,  That  tbe  consent  of  the  Kegents  of  the  Smithsonian 
Institution  be  first  obtained  thereto,  and  that  the  building  be  under 
their  direction  when  completed :  And  provided  further.  That  the  building 
be  erected  by  the  Ajnhitect  of  the  Capitol,  in  accordance  with  plans 
approved  by  tbe  Director  of  the  United  States  Qeological  Survey,  the 
Secretary  of  tbe  Smithsonian  Institution,  and  UieArchitect  of  the  Cap- 
itol, acting  as  a  board  therefor." 

After  a  very  full  expression  by  the  Begents  in  favor  of  immediate 
action,  on  motion  of  General  Sherman  it  was 

Resolved,  That  the  Board  of  Begents  of  the  Smithsonian  Institution 
recommend  to  Congress  to  enlarge  tbe  National  Museum,  so  as  properly 
to  exhibit  the  mineral,  geological,  and  other  collections  already  on  hand 


JOUBMAL  OF  PBOCEEDIKaS.  ZIII 

and  increasing  each  year,  by  the  erection  nf  a  flre-proof  building  on  the 
aoQthwest  comer  of  the  StnitbsoniaD  Beservation,  similar  in  style  to 
the  present  National  MoBeom ;  and  they  request  an  appropriation  of 
9300,000  therefor,  to  be  expended  under  the  direction  of  tlie  Begenta 
of  the  lostitation. 

On  motion  of  Dr.  Qray  it  waa 

Betolved,  That  the  Chancellor,  General  Sherman,  and  the  Secretary 
be,  andthey  are  hereby,  authorized  and  empowered  to  act  for  and  in  the 
name  of  the  Board  of  Begents  in  carrying  into  effect  the  proviaioos  of 
any  act  of  Congress  which  may  be  passed  providing  for  the  erection  of 
an  additional  building  for  the  National  Mnsenm. 

The  Secretary  informed  the  Board  of  the  death  of  Miss  Margaret 
Oonuor,  a  lady  who  had  been  employed  for  fifteen  years  in  the  Institu- 
tion, uid  recommended  an  allowance  of  one  hundred  dollars  to  def^y 
the  expense  of  medical  attendance  and  other  expenses  of  her  last  illness, 
which,  on  motion  of  Mr.  Maxey,  was  agreed  to. 

The  Board  theo  adjourned  to  meet  on  the  19th  of  April,  1883,  to  attend 
the  ceremonies  <rf  unveiling  the  statue  of  Professor  Heniy. 
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REPORT  OF  THE  EXECUTIVE  COMMIHEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 

1882. 

The  Execative  Oommittee  of  the  Board  of  Regents  of  the  Smith* 
eoDiao  InstitatioD  reapectftilly  sabmit  the  following  report  in  relation 
t<^he  fiinda  of  the  Institntion,  the  appropriations  by  Congresa  for  the 
National  Masenm  and  other  parposes,  the  receipts  and  expenditures 
for  both  the  Institntion  and  the  Mnsenm  for  1882,  and  the  estimates  for 
the  year  1883 : 

Condition  of  the/und  Jemuary  1, 1883. 

The  amonnt  of  the  bequest  of  James  Smithson  deposited 
in  the  Treaanry  of  the  United  Statea  (act  of  Congress 
August  10, 1846) . .   $515,109  00 

Besidnary  legacy  of  Smithson,  added  to  the  ftnd,  deposited 
in  the  Treasury  of  the  United  States  (act  of  Congress 
Febroary  8, 1867)  , '. 26, 210  63 

Addition  to  the  fund  fivm  savings.  &c.  (act  of  Congress 
February  8, 1667) 108,620  37 

Addition  to  the  fiind  by  bequest  of  James  Hamiltou,  of 
Pennsylvania  (1874) , .         1, 000  00 

Addition  to  the  ftind  by  bequest  of  Simeon  Habel,  of  New 
York  (1880) 500  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia  bonds . 
(1881) «61,600  00 

Total  permanent  Smithson  fund  in  the  Treasury  of 
the  United  States,  bearing  interest  at  6  per  cent, 
per  annum $703,000  00 


Statement  of  the  receiptt  and  ei^MnditKrea  far  the  year  1882. 
BEOEIPTS. 

Interest  for  the  year  1882  from  the  United  States t42, 180  00 

Balance,  cash  on  hand  January  1, 1882 25, 255  52 

Total  receipts 467,435  62 

ZIT 
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BEPOBT  OP  EXECUTIVE   COMUITTBE.  XT 

SZPENDITUBES. 

For  operations  of  the  InstitntlOD  daring  the  year,  viz : 

BtMding: 

Bepairs  and  improvements $649  30 

Farnitnre  and  OxtareB 1,316  53 

Qmerai  expenttt : 

Meetings  of  the  Board ^ 411  25 

Lighting  the  boilding 53  10 

Postageand  telegraph 166  11 

Stationery 951  49 

Incidentals,  freight  ioe,  Sto 492  81 

Books  and  periodicals 1, 793  76 

Salaries  and  labor 16,415  IS 

PubtuxUiont  ami  retearehe$: 

Smithsonian  contribntions 732  50 

Miscellaneooa  collections 4,939  37 

Annnal  report 1, 728  03 

Explorations 3,036  36 

Apparatus  98  10 

Literary  and  Boientiflc  exchanges 1,981  19 

Total  expenditoree J37, 798  07 

Balance  Jannary  1, 1883 t29,637  15 

ESTIMATES  FOB  1883. 

The  following  are  the  estimates  of  receipts  by  the  Institntion  proper 
for  the  year  18S3,  and  of  the  appropriations  required  for  carrying  on  its 
operations  during  the  same  period : 

Beeeipta, 

Interest  on  the  permanent  fand,  receivable  July  1, 1883, 
uid  Jannary  1, 1881 t42,180  00 

Expenditttret. 

For  building  and  repairs $1, 500  00 

For  general  expenses,  including  salaries 19, 000  00 

For  publications  and  researches 12, 000  00 

For  exchanges 7, 000  00 

For  contingencies 2,680  00 

$42, 180  00 
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XTI  BEPOBT  OF  EXECUTIVE  COMUITTEB.. 

ITATIONAL  MUSEUM  AI4D  OTHEB  OBJEOTB  OOHHITTED  BY  OONGBESS 
TO  THE  SMITEBONIAIf  INSTITUTIOH. 

The  foIlowiDg  is  a  statement  of  the  accoonts  of  appropriations  made 
by  Oongress*  for  disbarsement  nnder  the  direction  of  the  Smithsonian 
Institotion. 

PXKBEBVATIOM  OV  COIXECTIOMS,  KAT10KAI.  MOflEUU. 

Balance  available  Jmaary  1, 1882 $32, 882  19 

Appropriated  for  fiscal  year,  1882-'83 91, 000  00 

Total  available $123,882  19 

Expended  as  per  voachers  audited,  in  1882  79, 068  88 

Balance  available  Jannarj  1, 1883,  for  six  months  ending 

with  fiscal  year  Jane  30, 1883 $44,823  30 

PKESXBVATIOM  OF  COIXXOnONS,  ARMORY  BUtLDIMO. 

Balance  available  January  1, 1882 $1, 068  13 

Appropriated  for  fiscal  year,  18S2-'S3 2, 500  00 

Total  avaaable $3,558  13 

Expended  as  per  vouchers  audited,  ia  1882 2,002  34 

Balance  available,  January  1,  1883,  for  six  months  ending 
with  fiscal  year  June  30, 1883 $1, 495  79 

FURNITDRK  AHD  PIXTUKES,  NATIONAL  H0SEUU. 

Balance  available  January  1, 1882 $25, 619  06 

Appropriated  for  fiscal  year,  1882-'83 90,  OOO  00 

Total  available $115,619  06 

Expended  as  per  vouchers  audited,  in  1882 S4, 436  94 

Balance  available  January  1,  1883,  for  six  months  ending 
with  fiscal  year  June  30,  1883 $31,182  12 

NORTH  AMERICAN  BTBNOLOOY— eMITHBONIAH  IK8TITDTI0K. 

Balance  available,  January  1,  1382 $8, 640  90 

Appropriated  for  fiscal  year,  1882-'83 36, 000  00 

Total  available $43, 540  90 

Expended  as  per  vouchers  audited,  in  1882 23, 100  46 

Balance  available  January  1, 1833,  for  six  months  ending 

with  fiscal  year  Jane  30, 1883 20,440  44 

■  Theee  Mts  are  giYen  in  full  in  the  Appendix. 

Coo'^lc 


BEPOBT   OF   EXECUTIVE   COMMITTEE.  XVU 

DTTKBMATIONAL  BXCHAKaXS — BHITBBOKIAK  IKSnTCTIOH. 

Balance  available  Jannar;  1,  1882 tl,600  00 

Appropriated  for  flsual  j  ear,  1882-'83 6, 000  00 

Total  available $6, 600  00 

Expended  as  per  voncbers  aadited,  in  1882 4, 000  00 

Balance  available  January  1,  18S3,  for  six  months  ending 
witb  Bscal  year  June  30, 1883 . .  2, 600  00 

F1BE-FRO0F  BUILDIMO,    MATIOMAL  UUBEDH. 

Balance  available  January!,  1882 95,317  65 

Expended  as  per  vouchers  andited,  in  1882..        6,304  38 

Balauce  returned  to  the  United  States  Treasury 913  27 


Balance  available  January  1, 1882 $3, 697  75 

Expended  in  1882 1,678  85 

Balance  available  January  1, 1883 91,918  90 

COHOLTJSION. 

The  Bxecntive  Committee  has  examined  705  vouchers  for  payments 
made  from  the  Smithson  income  during  the  year  1882,  and  2,169 
voncbers  for  payments  made  from  appropriations  by  Congress  for  the 
National  Masenm,  making  a  t^tal  of  2,934  vouchers.  All  these  bear  the 
approval  of  the  Secretary  of  tbe  Institution,  and  a  certificate  that  the 
materials  and  services  charged  were  applied  to  the  purposes  of  the 
Institution  or  tbe  Slusenm. 

The  committee  has  examined  the  account-books  of  the  National 
Uuseum,  and  And  the  balances  unexpended  as  before  stated,  viz: 

Preservation  of  collections $44, 823  30 

Armory  boiltliDg 1,  49j  79 

Furniture  and  fixtures 31, 182  12 

to  correspond  with  the  certificates  of  the  disbursing  clerks  of  the  De- 
partments of  the  Interior  and  of  the  Trcasary. 

Tbe  balance  unexpended  of  the  appropriation  of  $8,000  made  by  tbe 
Forty-sixth  Congress  iu  188U  for  completing  the  preparation  of  tbe 
report  of  Dr.  Emil  Bessels  of  tbe  Bcientific  results  of  the  Arctic"  expe- 
didoD  under  the  late  Capt.  C.  F.  Hall,  according  to  the  certificate  of  the 
disbursing  agent  of  the  Treasncv  Department,  is  $1,918,90. 
H.  Mis.  r 


::G00'^|C 


XVIII  EEPOET  OP  EXECUTIVE  COMMITTEE. 

The  quarterly  accounts-current,  the  baak-book,  check -book,  and  Jonr- 
nals  have  been  examined,  and  found  to  be  correct. 

The  balance  to  the  credit  of  the  Institution  proper,  on  the  1st  of 
January,  1$S3,  in  the  hands  of  the  Treasurer  of  the  United  States, 
available  for  the  current  operations  of  the  lustitntion,  is  $29,637.46. 
Bespectfully  submitted, 

Petbh  Paekeb, 
JnBN  Maclean, 
W.  T.  Shbeman, 
Erectttive  Committee. 

[Dr.  Maclean's  examination  of  the  expenditures  and  vouchers  vai 
limited  to  those  of  the  Smithsonian  lustitntion  proper,  January  16, 
1883.] 

WashihOTOH,  Janttarg  17, 188X 
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THE  SMITHSONIAN  INSTITUTION. 


UEUBEBS  EX  OFFICIO  OF  THE  "  E9TADLISHMENT.» 
(Jaousry  1,  1803.) 


CHESTER  A.  ARTHUR,  President  of  ihe  United  State*. 
DAVID  DAVIS,  PresiUouC  of  tbe  United  States  Senate. 
UORRISON  R.  WAITE,  Cbief  Justice  of  tbe  United  SUtea. 
FREDERICK  T.  FRELINOHUYBEN,  Secretair  of  State. 
CBARLES  J.  FOLOER,  Seoretai?  of  the  Treasniy. 
ROBERT  T.  LlKCOUf,  Secretary  of  War. 
WILLIAM  E.  CHANDLER,  Secretar;  of  tfae  Navy. 
TIMOTHY  O.  HOWE,  Port>na«tet-General. 
HENRT  H.  TELLER,  Secretary  of  the  Interior. 
BENJAMIN  H.  BREWSTER,  Atloraey-GeneraL 
EDQAR  M.  MARBLE,  Commlasioner  of  Patents. 


REGENTS  OF  THE  .INSTITUTION. 

(Janaary  1, 1883.) 


MORRISON  R.  WAITE,  Chief  Justice  of  the  United  SUte^ 

Praidmt  of  Ike  Board. 
DAVID  DAVIS,  President  of  tbe  United  States  Senate. 
GEORGE  P.  HOAR,  member  of  tbe  Senate  of  the  United  State*. 
NATHANIEL  P.  HILL,  member  of  the  Senate  of  the  United  SUtes. 
SAMUEL  B.  HAXET,  luember  of  tbe  Senate  of  tbe  United  SUtes. 
NATHANIEL  C.  DEERINQ,  member  of  Ibe  Honre  of  Representalivw. 
EZRA  B.  TAYLOR,  member  of  Ibe  Hoose  of  Representatives. 
SAMUEL  S.  COX,  meoilierof  Ibe  Honsn  of  ReiiTesentative^ 
JOHN  MACLEAN,  citiz.'u  of  Nu»  Jersey. 
PETER  PARKER,  citizen  of  Washington,  D.  C. 
ASA  GRAY,  citizen  of  Massacb  uHetts. 
HENRY  COPPllE,  citizen  of  PeniiHylvHnin. 
AVILLIAM  T.  SUliltSlAN,  cilizou  of  Wwhiiigton,  D.  C. 
NOAH  PORTER,  citizen  of  Couneoticot. 


Sxtcutive  ComndtUt  of  ik«  Board  of  Segnl*. 
PBTBR  PaBKEB.  Joitlt  M&CLBAK.  WlLLIAU  T.  SUBRKAIT. 
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OFFICERS  AND  ASSTSTANTS  OF  THE  SMITHSONIAN  INSTI- 
TDTiON  AND  NATIONAL  MDBEDM,  JANUAltY,  18ti3. 


SMITHSONIAN  INSTITUTION. 

fiPENCXR  F.  BAIBD, 

WILLUH  J.  BHEES,  CU^TCbrfc 
DANIEL  UEECH,  CorrcijwuKaf  CUrh. 


NATIONAL  MUSEUM. 

SFENCEB  F.  BAIED,  Dirtalm: 

O.  BBOWN  GOODE,  Auittaat  DireeUir;  Cunilor,  D^arftnrnl  of  Art  and  IniMlrf. 

TAiUiETON  H.  BEAN,  Curator,  DepaTtmenl  of  Ickt\gologg. 

WM.  H.  DALL,  Bojun-arg  Curator,  Drpartnenl  c/  MoUutlu. 

FBEDEBICK  P.  DEWEY,  A»$itUint  Curator,  Dtpartmenlof  Metalturgf. 

JAMES  M.  FLINT,  Honorart  Curator,  Section  of  Ualeria  Medica. 

£DW.  I'OBEHAM,  Aiii$latit,  Departntatt  of  EtknograpXg. 

GEO.  P.  MEBRILL,  Jniilant,  Station  of  Bunding  Stona. 

BICHARD  BATHBUK,  Aitiilant  Curator,  Dtparlmml  Marine  Jnnerttliiala. 

CHABLES  BAIT,  Curator,  DrparttMut  of  Jrehaoloffg- 

BOBERT  EIDGWAY,  Curator,  Department  of  Omitkologs. 

CHABLBS  V.  RILEY,  noHorary  Curator,  Department  of  EnHmologg. 

FBEDERICK  W.  TAYLOR,  Chemul. 

FBEDKRICK  \V.  'I'1:L'E,  Curator,  Drparlmenl  of  MammaU,  and  LibraHaA. 

CRAKLES  D.  WALCOIT,  Honorarg  Auietant  Curator,  DfpartmeHloflnvertarate  f  (luib 

LESTER  F.  WARD,  Honorary  Curator,  Department  of  Fouil  ria*li. 

CHARLES  A.  WHITE,  Carator,  Department  of  JntrrleiiraU  Paleontologa. 

HENRY  C.  YARROW,  Ilunorars  Curator,  Department  of  Brrpeloloj/j/. 

WM.  S.  YEATES,  Acting  Curator,  Dtparlment  of  Minrralogf. 
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REPORT  OF  PROFESSOR  BAIRD, 

SECBETABT  QF  THE  SmTHSONIAN  IHSTITDTION,  FOB  1 


TotheBoardofSegmtt: 

Gkntlxken  :  I  have  the  honor  to  present  herewith  a  report  of  the 
opeiatioiis  and  condition  of  the  Smithaonian  Inatitation  for  the  year 
1882. 

As  in  previons  years,  I  propose  to  Intrude  in  the  present  report,  in 
addition  to  matters  pertaining  strictly  to  the  Institution,  a  brief  accoant 
of  ttie  operations  of  the  National  Hoseam  and  the  Bnieaa  of  Ethnol- 
ogy, which  may  be  considered  as  part  of  the  Smithsonian  Institation, 
as  well  as  of  Uie  work  of  the  Unitod  States  Fish  Commission,  which  is 
under  my  charge. 

THE  SMITHSONIAir  IHSTITnTIOH". 

IWTEODTJOTOET. 

There  are  no  specially  distinctive  or  prominent  fiiots  to  be  mentioned 
in  oonnection  with  the  work  of  the  Institntion  and  its  collateral  departs 
menta  during  the  year  1882;  althoagh  it  may  be  said  that,  at  no  time, 
has  the  establishment  been  in  better  condition,  whether  we  take  into 
aooonnt  the  character  of  the  work  accomplished,  the  economy  of  ezpendi- 
tore,  or  the'  satisEactoiy  condition  of  its  fonds  at  the  end  of  the  year. 

The  publications  of  the  Smithsonian  Institntion,  or  those  made  nnder 
its  diiectdim,  have  been  of  average  amount ;  the  international  exchanges 
have  been  more  than  ever  extensive  and  important ;  the  scientiflc  re- 
searches of  the  InstJtation  have  been  extremely  prodoctive,  while  the 
Museum  has  been  eniiohed  by  a  greater  qofuitity  of  valoable  material 
tiian  ever  before. 

IHK  HXNBT  STATTTB. 

I  am  happy  to  annoonoe  that  the  memorial  statae  of  Professor  Heniy, 
tlie  oonstraotion  of  which,  by  Mr.  W.  W.  Story,  was  aathorized  by 
Omgrees  on  the  1st  Jane,  1880,  is  flnidiied,  and  in  Washington.  It  was 
hoped  that  it  might  be  d^vered  in  time  to  be  in  position  by  the  end  of 
the  year  18S1.  Owing,  however,  to  certain  imperfections  fonnd  in  the 
Btatoe  after  bcdng  cast  in  bronze,  it  became  necessary  to  reprodnoe  it; 
and  it  was  not  nntil  the  month  of  November,  [1882,]  that  it  was  actually 
eompleted  and  shipped. 
H.MiB.2 
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2  EEPOKT  OF  THE  8ECBBTABT. 

The  pedestal  of  the  statae,  whicl)  was  made  in  the  United  States,  fras 
delivered  in  the  early  part  of  the  year,  but  the  statne  itself  did  not 
arrive  from  Bome  nntil  the  end  of  December.  It  is  hoped  that  the  next 
report  to  the  Board  will  contain  a  notice  of  the  snccessf^I  erection  of 
this  memorial. 

TOE  BOIBD  OP  BBOBNTS. 

The  original  law  organizing  the  Smithsonian  Institation  provides  for 
vacancies  of  three  members  of  the  Hoase  and  one  member  of  the  Sen* 
ate  at  the  end  of  each  Oongiess,  the  saooessors  to  be  appointed  by  the 
Speaker  of  the  Hoase  and  the  President  of  the  Senate,  respectively,  in 
the  ensuing  December.  Although  no  special  provision  is  made  for  res- 
ignations, it  would  of  conrse  nataially  be  inferred  that  an  appointment 
to  a  vacancy  of  this  kind  ehoold  be  for  the  period  of  the  remainder  of  the 
term  of  service  of  the  former  incambent,  as  is  the  case  in  the  United 
States  Senate.  In  fact,  however,  with  some  previons  vaoandes  occur- 
ring by  death,  or  resignation  of  Senatorial  position,  the  service  was 
oontinned  for  sir  years,  and  with  a  result  that  all  the  Senate  regencies 
became  vacant  at  the  same  time.  By  the  appointment,  however,  of 
Senator  Hoar,  on  the  Slst  Febroary,  1881,  and  of  Senators  Hill  of  (Oolo- 
rado)  and  Mnxey  (of  Teuta)  on  the  19th  May,  of  the  same  year,  the  nor- 
mal term  of  service  was  re-established,  with  vacancies  occmring  at  inter- 
vals of  two  years — the  term  of  Senator  Hoar  expiriug  with  his  Senatorial 
term,  in  March,  1883 ;  of  Senator  Hill,  in  March,  1885 ;  and  of  Senator 
Maxey,  in  March,  1887. 

The  existing  vacancies  of  the  Honse  members  were  filled  by  the  ap- 
pointment of  Hon.  N.  0.  Deering,  of  Iowa ;  Hon.  E.  B.  Taylor,  of  Ohio ; 
and  Hon.  S.  8.  Oox,  of  ITew  York. 

The  annnal  meeting  of  the  Board  was  held  on  the  18th  of  Jannary, 
1882,  and  waa  attended  by  all  the  new  regents.  The  Ohief  iTiistice,  Mr. 
Waite,  referred  to  the  loss  the  Institution  and  the  whole  oonntry  had 
sustained  in  the  ontimely  death  of  President  Qarfleld,  who  had  been 
connected  with  the  Board  of  Regents  with  bat  lltUe  interruption  since 
1863. 

The  committee  having  in  charge  the  erection  of  the  new  building  an- 
tborized  by  Congress  for  the  reception  and  exhibition  of  the  collections 
of  the  Government,  made  areport  that  the  work  had  been  completed  in 
a  satisfactory  manner  and  wiliiin  the  amount  of  the  appropriation.  The 
thanks  of  the  Board  were  voted  to  the  committee  fbr  the  able  and  sat- 
isfootory  manner  in  which  it  bad  discharged  its  duties. 

The  thanks  of  the  Board  were  also  tendered  to  General  Montgomery 
O.  Meigs  for  his  highly  valued  services  as  consulting  engineer  of  the 
^rational  Museum  Building  Commission,  in  connection  with  the  con- 
struction of  the  fire-proof  building  for  the  Museum. 

Authority  was  given  to  the  Secretary  and  the  executive  committee  to 
apply  to  Congress  for  an  appropriation  to  render  the  east  range  and 
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wing  of  the  SmithBoniaD  InstitatiOD  flie-proof,  in  continaaHon  of  pre- 
Tioos  appropriations  for  the  same  parpose  made  and  applied  to  Qie 
miun  portion  of  the  building. 

FINAltOBS. 

The  report  of  the  exeeative  committee,  which  has  joBt  been  presented 
to  yon,  presents  the  details  of  the  financial  condition  of  the  bistltation 
proper,  and  a  report  upon  the  exi>enditnre  of  items  placed  by  Congress 
nnder  its  direction.  The  sale  of  the  Virginia  bonds  mentioned  in  the 
last  report  is  still  believed  to  bare  been  wise,  and  hoe  removed  all 
sonice  of  anxiety  as  to  the  stability  or  amount  of  the  funds  permaiibntly 
invested  irom  which  a  regular  income  conld  be  depended  on.  With  an 
aggregate  fund  of  (703,000  in  the  XTnited  States  Treasury,  the  income 
of  the  Smithsonian  Institution  amounts  to  $12,180.  This,  with  a  bal- 
ance on  hand  at  the  beginning  of  the  year,  has  furnished  the  fund  from 
which  the  expenses  proper  ate  paid.  These  are  classlfled  nnder  the 
several  beads  of  building,  general  expenses,  publications  and  researches, 
uid  literaiy  and  scientific  exchanges. 

What  has  heretofore  been  a  very  great  item  of  expense — ^from  99,000 
to  $11,000 — connected  with  the  international  exchanges,  has  been 
greatly  reduced  by  the  appropriation  of  Congress  made  specifically  for 
that  purpose.  This  expenditure  is  either  directly  in  the  interest  of 
the  country  at  large,  or  that  of  the  Government  bureaus  and  of  the 
Library  of  Congress,  and  it  if,  therefore,  eminently  proper  that  the 
whole  amount  should  be  refimded.  The  Secretary  of  State  has  ao- 
oordingly  asked  for  an  appropriation  of  910,000  for  the  coming  fiscal 
year,  instead  of  the  $5,000,  which  is  at  present  available.  This  saving 
will  enable  the  lustitutiou  to  extend  its  labors  liberally  in  the  direction 
of  researches  and  publications,  as  well  as  be  aviulable  for  the  unusually 
heavy  repairs  required  in  connection  with  the  Smithsonian  bnilding. 

After  successive  additions  to  the  appropriation  for  a  fire-proof  building 
of  the  liational  Museum  the  account  has  been  finally  closed  by  returning 
•13.27  to  the  Treasury. 

The  available  balaooe  of  the  Smithsonian  Institution  for  the  expendi* 
tnres  of  the  flist  half  of  the  year  1882,  acooidlng  to  the  report  of  the 
exeoative  committed  amoonts  to  $29,637.46. 

BUILDIKaS  OF  THE  mSTmJTIOIT. 

SmithMontan  Building. — No  unusual  expenditure  has  been  required  to 
keep  this  edifice  in  good  order,  although  a  certain  amount  of  wear  and 
tear  has  of  course  been  necessarily  provided  for.  Some  important 
changes  have,  however,  been  made,  adding  greatly  to  the  &4dlities  for 
vmk.  Theentirebasementhasbeeuputin  thoronghorder;  the  floors, 
walls,  and  culings  covered  with  a  thick  coat  of  whitewash,  answering 
the  double  purpose  of  a  sanitaiy  protection  and  of  increasing  the 
amount  of  light;  the  Improvement  in  the  latter  respect  being  very 
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marked.  The  vest  basement,  which  has  heretofore  been  ocoapied  indis- 
oriminately  for  the  preservation  and  elaboration  of  the  collection  of 
birds  and  fishes,  has  been  sabdivided,  and  each  subject  confined  strictly 
to  Its  own  section,  mnch  to  the  improvement  of  the  service.  Au  open- 
ing has  been  made  &om  the  northwestern  tower  of  the  main  boilding 
into  the  second  story  of  the  a«^aceut  corridor;  and  a  stairway  placed 
in  the  tower,  ascending  from  the  basement  to  the  level  of  tiie  gallery  of 
tlie  nnuD  hall,  permits  ready  access  between  the  three  floors.  The  spe- 
cial object  of  this  was  to  give  to  the  curators  of  fishes  and  marine  inver- 
tebrates an  opportonity  of  using  the  galleries  of  the  main  hall  in  their 
work  of  arrangement  and  cataloguing.  The  hall  or  corridor  between 
tlie  mfun  central  room  and  the  western  or  "pottery"  room  has  been  oo- 
cnpied  by  the  collection  of  fishes,  for  which  it  was  specially  arranged. 

At  the  last  meeting  of  the  Board  tiie  Secretary  called  attention  to  the 
oombostible  and  insecure  condition  of  the  eastern  portion  of  the  Smith- 
sonian bnilding,  and  presented  plans,  prepared  at  his  request  by  the 
architects,  Messrs.  Oluss  &  Schulze,  which,  without  materially  changing 
the  architecture  of  the  building,  wohld  provide  largely  increased  accom- 
modations for  otSces  and  work-rooms,  the  storage  of  publications,  the 
exchange  system,  &c. 

The  Board  unanimously  adopted  a  resolution  instruotiDg  the  Secretary 
and  executive  committee  to  present  the  subject  to  Congress  and  request 
an  appropriation  for  the  pnrpose.  The  Secretary,  in  accordance  with 
tills  instruction,  sent  the  following  letter  on  the  13th  of  March  to  the 
Speaker  of  the  House  of  Bepresentatlves  : 

"By  instruction  of  the  Board  of  Begents  of  the  Smithsonian 
Institation,  I  have  the  honor  to  transmit  to  Congress  the  following 
resolution  adopted  at  the  last  meeting  of  the  Board,  January  11, 1882 ; 
and,  in  doing  so,  beg  that  it  be  referred  to  the  appropriate  committee 
of  uie  House  of  Bepresentatives  and  receive  that  attention  which  tlie 
nrgency  of  the  case  requires : 

*^'Be9otved,  That  the  Secretary  and  executive  committee  present  a 
memorial  to  Congress  showing  the  imiwrtance  and  necessity  of  render- 
ing the  east  wing  of  the  Smithsoniau  building  fire-proof,  requesting  an 
appropriation  therefor,  aud,  if  the  means  are  mmisbed,  to  proceed  with 
the  work.' 

"It  will  be  remembered  that  in  January,  1865,  a  fire  occurred  in  the 
SmiUisonian  building,  which  destroyed  a  large  portion  of  the  main 
edifice,  with  its  adjacent  towers,  and  a  very  large  amount  of  valuable 
public  and  private  property. 

"The  main  building  was  restored  with  fire-proof  materiaJs ;  but  tiie 
east  wing,  composed  entirely  of  wood  and  plaster,  and  which  had  es- 
caped li^uiy,  remains  in  its  previous  dangerous  condition.  Originally 
a  lecture  room,  it  was  fitted  op  many  years  ago  with  apartments  for 
the  residence  of  the  late  Secretary  and  his  family.  This  application  of 
the  wing,  however,  was  discontinued  after  Professor  Henry's  death  l 
but  the  rooms  thus  set  apaxt  are  entirely  nnsuited  to  the  operations  of 
the  establishment,  aud,  while  in  every  way  objectionable,  the  timbers 
have  decayed,  and  no  arrangements  are  provided  for  pn^ter  lightiugT 
heating,  and  ventilation. 
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"The  mtun  boilding  and  vestern  extension  are  occapied  by  the  col* 
lectioDB  of  the  GoverDment;  the  east  wing  embraces  the  offices  of  the 
Secretary,  chief  clerk,  eorrresponding  clerk,  and  registrar,  and  also  ao< 
ootnmodations  for  the  extensive  operations  of  the  department  of  in- 
temational  exchanges,  the  beoeflts  of  which  acome  not  only  principally 
to  the  Library  of  Oongress  bat  to  all  the  public  libraries  and  scientiflo 
societies  tbroaghout  ttie  United  States.  The  rooms  are  filled  with  the 
archives,  flies  of  correspondence,  original  scientific  manascripts,  voucb- 
ers,  the  stock  of  Govomment  and  Smithsonian  pablicationa  for  dlstri- 
bntioD  at  home  and  abroad,  &c. ;  and  their  destmotion  by  fire,  to  which 
they  are  constantly  exposed,  wonld  be  greatly  detrimental  to  the  In- 
terests of  the  Government  and  the  general  pablic 

"  In  addition  to  this,  an  extensive  fire  in  the  east  wing  wonld  endanger 
and  possibly  destroy  the  main  portion  of  the  Smithsonian  bnilding,  we 
apper  and  lower  halls  of  which  contain  rare  specimens  belonging  to  the 
Government,  and  most  of  which  coald  not  be  replaced. 

"Congress  has  recognized  the  importance  and  propriety  of  gratlnaUy 
reconstmcting  the  interior  of  the  Smithsonian  bnilding,  in  fire-proof 
materialB,  by  making  appropriations  for  the  purpose  at  varioas  times 
between  1870  and  1876;  and  the  last  Confess,  in  1879,  appropriated 
$3,000  'for  providing  additional  security  against  fire  in  the  Smithsonian 
Imilding.* 

"It  is  now  proposed  to  remodel  the  interior  of  the  east  wing  so  that, 
vithont  dlstnrbing  its  present  architectural  style,  the  internal  capacity 
will  be  donbled  by  a  new  arrangement  of  floors,  partitions,  and  roob, 
and  all  the  rooms  be  adapted  to  the  efficient  prosecution  of  the  work  of 
tlie  Institotton  and  tbe  various  interests  intmsted  to  its  management 
by  Congress. 

«•  Inolosed  I  beg  to  send  a  copy  of  the  report  of  the  Board  of  Fh:«  In- 
spectors (appointed  by  the  Dlstriot  Commissioners)  upon  the  conditiou 
(rf  the  Smithsonian  building.' 

"  I  have  the  honor  to  ask,  in  the  name  and  on  behalf  of  the  Board  of 
Begents,  that  the  following  appropriation  be  made  at  the  present  sessitm 
t^  Congress,  viz : 

"For  continuing  and  completing  the  flre-proofing  of  the  Smithsonian 
Institation,  $S0, 000." 

yaiiontd  Muteum  Building. — The  Museum  boilding  was  received  &om 
the  bands  of  the  architects  in  so  complete  a  state  that  bnt  little  re- 
mained to  be  done  beyond  the  tinting  of  a  portion  of  the  walls  and  the 
filling  op  of  some  of  the  alcoves  with  canvas  frames,  &c.  There  is  yet 
mnch  to  be  done,  however,  in  the  constmotion  of  the  necessarr  cases  ftor 
tbe  aooommodation  of  oollections.  A  large  addition  to  the  oomber  was 
made  daring  tbe  year.  '  It  will  require,  perhaps,  two  more  consecutiTe 
iqipropriations,  of  the  nsnal  amount,  before  E^t  the  space  contained  in 
the  boilding  can  be  suitably  occupied  with  tbe  necessary  means  of 

■  "The  eommiaaioD  to  Impect  buildlnga  In  the  District  beg  leave  to  aobmit  heio- 
wlth  leport  Ko.  6. 

"Bt  iDTltktioD  of  Profeoaor  Bkiid.  the  eut  wing  and  couueotiDg  oonidor  to  th« 
Buin  trafldlsg  of  the  SraithBonian  iDBtitiition  were  viait«d  and  iiiBpeoted.  In  thia 
•ortjoii  of  the  building  ue  all  the  noordi  and  valuable  docnmenta  beloDgiDg  to  the 
fiMtitntioii.  The  interior  ia  entirely  of  wood  and  illy  airanged,  making  it  eepeoially 
■aaafe  and  liable  ttt  accident  from  Ore,  thna  endangerine  the  entire  bnlldinK.  Aa  a 
matter  of  aafety,  thla  wing  and  CMiridor  ihonld  be  eompMtely  cleared  ont  and  rebnOt 
of  fii«-pfoof  material,  and  ftuniahed  with  Improved  raodea  of  oommonication  and 
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ezbibitioD.  As  beretofore,  the  oases  baye  been,  for  the  most  part,  built 
by  contract  ontside  of  the  Maaenm,  some  in  Waebiogton,  some  in  Phil- 
adelphia, and  others  la  Baltimore,  bat  a  good  deal  of  work  has  been 
dcHie  within  the  bnildiog  by  cwrpenters  and  other  workmen  employed 
by  the  day. 

A  very  great  change  has  been  made  dnrlog  the  year  in  the  appear- 
ance of  the  interior,  and  a  very  decided  approach  towards  the  general 
oompletion  of  the  work  aooompliBhed.  In  order  to  accommodate  the 
increasing  number  of  books  leqoired  fbr  tiie  nee  of  the  curators  and 
Btndents  connected  with  the  Mnsenm,  the  original  library  room  was 
oonnected  with  the  one  abore  it  by  means  of  a  stairway,  so  that  prao- 
tioally  two  stories — tbe  lower  one  with  a  gallery — have  been  provided. 
It  is  tboQgbt  that  at  least  10,000  Tolomes  can  be  accommodated  in  this 


The  accommodations  for  the  storage  of  coal  having  been  fonnd  iniiatD- 
oieot,  the  vaults  ander  the  western  eod  of  the  south  front  of  the  Mnseom 
were  more  than  doabled  in  extent  daring  the  year,  and  space  gained 
in  addition  for  a  blacksmith's  shop  and  machine  shop. 

Armory  Buildinff. — Very  important  changes  have  been  made  daring 
tbe  year  in  the  Armory  building  and  its  sarroandlngs.  This  edifice 
was  assigned  by  Oongiess,  a  nombei  of  years  ago,  for  the  special  service 
of  tbe  National  Moseam ;  to  which,  at  a  later  period,  was  added  by  law 
tbBt  of  the  United  States  Fish  Oommission.  The  original  intent  of  tbe 
assignment  was  for  tbe  purpose  of  accommodating  the  colIectionB  ob- 
tuned  at  the  Centennial  E^bition  in  Philadelphia;  bat  as  these  were 
removed,  item  time  to  time,  to  the  National  Mnsenm  building,  after  its 
completion,  the  space  gained  was  taken  possession  of  by  the  Fish  Com- 
mission. The  lower  story,  or  groond  floor,  was  converted  into  a  great 
flsh-propagatjng  establishment,  for  the  hatching  of  shad,  salmon,  and 
other  food  flsfaes;  and  it  was  nsed,  also,  as  a  magazine  for  thediatriba* 
tioD  of  caip,  black  baea,  &c  Tbe  second  floor  was  converted  into  a 
series  of  offloes,  laboratories,  and  rooms  for  the  messengers  cooneoted 
with  the  flsh-transportation  service.  The  third  floor  was  used  as  a 
depot  for  supplies  and  materials  of  the  Pish  Oommission;  and  the 
fonrth  story  is  still  occupied  by  the  property  of  the  National  Mnseom. 

Id  order  tbe  better  to  accommodate  tbe  service  of  the  Fish  Oommis- 
sion, a  switch  or  branch  railroad  track  was,  by  the  permission  of  ttie 
Bnperintendent  of  Public  BnildiAgs  and  Orounds,  and  of  the  Oommls- 
sionerB  of  the  District  of  Columbia,  introdaced  into  the  area  at  the  south 
of  the  building,  on  which  tbe  distribution  cars  of  the  Fish  Commission 
can  be  kept,  and  loaded  directly  from  the  Armory  boilding.  Later  in 
the  year  a  shed  in  the  shape  of  the  letter  L  was  bnilt  on  the  lot,  the 
short  branch  being  aaed  for  the  cars,  and  the  long  one  as  a  depository 
for  the  coUectionB  obtained  from  tfae  proprietors  of  exhibits  in  the  Per- 
manent Exhibition  bailding  in  Philadelpbia.    Tbe  conatrootion  of  a 
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fence  inclosing  the  interior  court  of  the  Armory  yard  gives  great 
Becnrity  to  tbe  large  amoant  of  valnable  Government  property  storea 
in  the  main  building  and  its  annexes. 

XoAorofory  0/  NaturtU  BiaUyry.— By  the  transfer  of  Mr.  T.  W.  Smillia 
and  his  photograpbio  apparatas  from  this  bnildint;  to  tbe  new  photo. 
RTsphio  rooms  specially  arranged  in  the  8oathe:i.vterii  pavilion  of  the 
National  Moseoni  bailding,  it  became  possible  to  oiler  accommodations 
for  photographic  work  to  the  force  employed  by  Major  Powell,  in  con- 
nectioii  with  the  Oeological  Surrey  and  Bnreaa  of  Ethnology.  Mr. 
Hillers,  photographer,  has  utilized  tbe  rooms  of  the  bnilding  partica- 
larly  in  the  preparation  of  enlarged  photographs  of  the  scenery  and 
the  aborigines  of  tbe  West  for  the  windows  of  the  National  Mnsenm. 
It  is  proposed  to  introdnce  these  photographs  in  a  large  number  of  the 
windows  of  the  Mnseom  bnilding,  selecting  for  each  room  the  subjects 
most  appropriate  to  its  contents. 

^n  Additional  Mutevm  Building  required. — Large  and  vapaoions  as  is 
the  new  Mnseom  building,  it  has  proved  already  inadequate  to  the  exist- 
ing requirements  of  the  National  Musemn.  This  building  was  designed 
primarily  to  accommodate  tbe  vast  number  of  indnstrial  and  economical 
exhibits  presented  to  the  United  States  by  foreign  Qovemments  at  the 
close  of  the  Philadelphia  Exposition  of  1876.  A  special  appropriation 
was  made  by  Congress  for  their  transfer  to  Washington  and  the  Armory 
building  in  the  square  between  Sixth  and  Seventh  streets  was  assigned 
for  their  reception.  It  required  nearly  sixty  large-sized  freight  cars  to 
transport  the  mass. 

Before  the  bnilding  was  completed  in  1881,  and  available  for  its  pur- 
poses, almost  equally  enormous  additions  had  been  made  to  tbe  collec- 
tions of  the  various  Government  expeditions  and  of  the  Ethnological 
Bnreaa,  which,  together  with  many  tboosands  of  objects  previously  in 
cdiarge  of  the  Smithsonian  Institution,  but  for  which  there  was  no  room 
in  the  old  bailding,  constituted  a  much  larger  mass  than  was  originally 
estimated.  It  is  well  known  that  at  the  close  of  the  Oentennial  Exposi- 
tion a  company  was  organized  to  take  charge  of  a  large  portion  of  the 
eidleodonaexhibitedon  that  occa8ion,and  with  these  and  such  additional 
articles  as  might  be  obtained  to  establish  what  was  known  as  the  '*  Per- 
il Exhibition  "  in  the  mfdn  Oentennial  budding,  which  covers  nearly 
I  acres.  This  organization,  after  straggling  for  existence  for 
several  years,  finally  became  onable  to  continae  the  effort,  and  the  col< 
leotions  in  its  ohaige  were  speedily  scattered.  Many  of  these  had  been 
pnseoted  to  the  National  Museam  with  the  understanding  that  th^ 
ware  to  be  left  with  the  Permanent  Exhibition  Company  for  a  period  of 
at  least  a  fow  yetvs.  ■  Others,  however,  including  many  of  the  most 
valuable  series,  wrae  obtained  for  the  National  Museum  through  the 
eflbrts  at  Mr.  Thomas  Donaldson.    All  these  collections  were  carefolly 
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'packed  onder  his  oliarge  and  stored  in  a  bnilding  erected  by  him  ad- 
jacent to  the  Centennial  bnilding. 

An  appropriatioQ  was  made  by  Ciongress  to  meet  the  coat  of  packing, 
■hipping  to  Washington,  and  storing  the  collections  in  question.  Aboat 
twenty  cars  were  reqoired  to  transport  them.  They  are  now  eontuned 
in  a  wooden  bnilding  a^acent  to  the  Armory,  there  being  absolutely 
no  space  for  them  in  the  National  MnseiUD. 

In  addition  to  this  a  cabinet  of  at  least  doable  the  magnitude,  made 
by  the  Institute  of  Mining  Engineers  and  deposited  with  the  Penusyl- 
Tania  Art  Museum  of  Philadelphia,  has  been  offered  to  the  Cktrem* 
ment  simply  on  the  condition  of  transfer  to  Washington  and  proper 
exhibition.  This  is  an  extremely  important  collection,  illustrating  the 
mining  resources  and  metallurgy  of  the  United  States  and  foreign  conn- 
tries,  and  will  conadtnte  a  most  important  addition  to  the  means  of  in- 
Btraction  at  the  command  of  the  Goverament.  An  appropriation  will 
be  aakid,  and  it  is  hoped  obtained,  for  the  purpose  of  transferring  the 
ooUeotion  to  Washington;  but  some  measures  most  be  taken  for  its 
nlttmate  display. 

An  even  greater  maas  of  additional  material  to  be  provided  for  will 
be  found  in  the  indnstrial  collectious  of  the  United  Stetes  census  of 
1880,  and  in  the  collections  of  the  United  States  Geological  Sarvey. 
The  census  coUeotionB  eulbraoe  more  particularly  the  building  stones 
of  the  conntry,  the  ores  (especially  of  the  precious  metals),  the  com- 
bostlblee,  snob  as  coal,  petroleum,  &c.,  and  the  forest  timber. 

All  these  ooUeotioiis  toe  of  great  magnitude,  representing  as  nearly 
H  possible  a  full  aeries  &om  all  parts  of  the  country.  They  are  care- 
taliy  labelled  and  recorded,  and  wdl  be  accompanied  by  full  descriptions. 

The  building-stone  collection  ia  especially  valaable,  consisting,  as  it 
does,  of  many  thousands  of  samples  of  marble,  granite,  sandstone,  and 
other  sobstances,  for  the  most  part  dressed  in  1-inch  cubes,  each  of  t^e 
Amim  showing  a  different  surface  and  treatment. 

It  ta  not  believed  that  any  established  quarry  remains  nnrepresented 
la  thta  series,  while  many  extremely  valuable  deposits  of  ornamental 
•ad  building  stones  are  presented  therein  for  the  first  time.  Fiepa- 
latioDft  an  in  progress  for  testing  the  strength,  resistance  to  torsion 
m4  eruhlDg  foroe,  and  economical  properties  of  all  these  samples. 
1W  «oUe«tKHi  is  now  so  fer  advanced  that  when  a  pnblic  bnilding  is  to 
W  <t«c(ed  either  by  the  States  or  the  General  Government  it  will  be 
ysMM*  M  show  specimens  of  all  the  best  building  stones  in  the  vicin- 
Kf  «t  li^  looality  involved,  and  to  present  all  the  necessary  data  as  to 

MvMkifity.  dwabiUty,  cost  of  production,  &o.    Much  nse  bos  already 

^ith  «iil»  «f  te  QoUeotlon  by  the  commissioners  of  Stete  capitals, 
I,  Ac,  as  well  as  by  agents  o£  the  General  Govem- 

itaa«I  «ns  made  by  the  census  agencies  is  also  very  ex- 
£  ^  ^«t  beiug  particularly  large.    !Nearly  every  iron  mine 
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of  any  prominence  in  the  United  States  has  been  visited,  and  samplea 
carefidly  sdeoted,  by  experts.  These  have  been  analyzed  nnder  the  di- 
rection of  Professor  Pampelly,  and  reports  presented  as  to  their  chem- 
ical, and  metallnrgioai  properties,  and  economical  value.  All  the  orig- 
inals of  this  research  are  in  charge  of  the  SmithsoDian  Institution, 
awaiting  exhibition.  The  same  may  be  said  of  similar  researches  in 
regard  to  the  ores  of  all  the  other  metals. 

Tbe  TTork  of  the  United  States  Geological  Snrvey,  also  of  enormons 
magnitade — began  nnder  Mr.  Olarence  King  and  contjnned  tinder  U^, 
J,  W.  Powell — ^has  resulted  in  the  accomnlation  of  several  tons  of  speci- 
mens of  fosailB,  rocks,  minerals,  ores,  and  the  like.  Very  few  of  tliese 
can  at  present  be  exhibited  for  want  of  the  necessary  spaee.  The  Sur- 
vey requires  a  large  nnmber  of  experts  and  assistants,  and  is  at  pres- 
ent very  badly  accommodated.  Some '  twenty  rooms  in  the  new  Ma- 
eeam  building  have  been  assigned  as  Quarters  for  tbe  Director  of  the 
Survey  and  his  assistants. 

This,  however,  causes  great  inoonvenienoe  to  the  other  work  of  the 
Hnsenm,  and  as  the  survey  now  occupies  a  large  building  in  Washing- 
ton, for  whicb  it  pays  considerable  rental,  and  fbr  want  of  quarters  in 
Washington  is  obliged  to  scatter  its  stations  over  various  parts  of  the 
United  States,  it  is  thought  desirable  to  ask  Oongress  for  an  appropria- 
tion to  erect  a  second  museum  building  corresponding  in  general  char- 
acter to  tlie  first,  but  on  the  opposite  side  of  the  square,  along  the  line 
of  Twelftb  street. 

This  building  it  is  proposed  to  devote  almost  entirely  to  the  mineral 
department  of  the  National  Museum }  and  when  completed  to  transfer 
to  it  evenything  of  a  geological  and  mineralogical  nature,  and  also  to 
prepare  a  portion  of  it  especially  for  the  acoommodation  of  the  Geolog- 
ical Snrvey,  which  is  at  present  so  inconveniently  provided  for.  By 
way  of  economy  it  is  proposed  at  first  to  construct  what  will  represent 
ib.6  western  side  of  tbe  batlding,  in  wtiich  office-rooms  and  chemical 
and  other  laboratories  can  be  provided  for. 

It  had  been  proposed  to  erect  a  separate  boilding  for  the  Geological 
Snrvey,  disconnected  from  the  National  Museum ;  but  there  being  no 
ground  available  for  this  purpose,  it  was  thought  expedient  to  ash  for 
an  appropriation  to  furnish  the  required  quarters  on  the  Smithsonian 
reservation,  which  is  at  present  ample  for  the  purpose. 

On  tbe  lOtb  of  April  last  the  following  bill  was  accordingly  intro- 
duced into  the  House  of  Bepresentatives  and  referred  to  the  Committee 
on  Public  Buildings  and  Oronnds.  The  subject  is  still  before  that 
committee,  and  it  is  impossible  to  state  what  will  be  its  fate  during 
the  present  session.  I  would  recommend  action  ou  the  part  of  the  Board 
of  Begents  in  this  connection,  since  long  before  the  edifice  can  be  com- 
pleted tbe  need  for  it  will  become  extremely  urgent. 
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Qeologioal  finirey,  and  for  other  porposu. 

"^0  it  etuuted,  dx.,  That  the  sam  of  two  hnodred  thousand  dollare 
be,  and  hereby  ia,  appropriated,  ont  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  erection  of  a  flre-proof  building  on  the 
aonth  portion  of  the  Smithsonian  reservation  for  the  accommodation  of 
tlie  ITnited  States  Qeological  Survey,  and  for  other  purposes :  Provided, 
That  the  consent  of  the  Begents  of  the  Smithsonian  Institution  be  first 
obtained  thereto,  and  that  the  building  be  under  their 'direction  when 
completed:  And  provided  further.  That  the  building  be  erected  by  the 
Aiohitect  of  the  Oapitol,  in  acctn^nnce  with  plans  approved  by  the 
Director  of  the  United  States  Geological  Survey,  the  Secretary  of  the 
Smithsonian  Institntion  and  the  Architect  of  the  Capitol  octing-as  a 
boaxd  therefor." 

HEBTmoe  OF  SOIBHTIFIO  BODIES. 

The  Board  of  Begents  anthorized  the  Secretary  '*  to  provide  in  the 
building  of  the  new  Mnsenm  such  accommodations  as  the  National 
Academy  of  Sciences  may  need  at  its  meetings  in  Washington,  and  in 
connection  with  the  ezecutiTe  committee  to  extend  similar  hospitality 
to  other  organisations  of  cognate  ctuuraoter  and  importance." 

Under  the  authority  thus  conferred,  meetings  were  held  daring  the 
past  year  in  the  new  Museum  by  the  National  Academy  of  Sciences 
(April  18, 1882),  the  American  Institute  of  Mining  Engineers  (Febru- 
ary 21, 1882),  and  the  National  Dental  Association  (August  3, 4, 5, 1882). 

The  hall  of  the  Museum  has  also  been  used  for  the  bi-monthly  meet- 
ings of  the  Biological  Society  of  Washington,  and  for  lectures  on  Sator- 
d^  afternoons  in  the  months  of  March  and  April,  1882,  under  the  aa- 
spioes  of  the  Anthropological  and  Biological  Societies  of  Washington. 

The  following  is  a  list  of  these  lectures : 

Introductory  Address.  By  ULaj.  J.  W.  Powell,  Director,  United  States 
Oeological  Survey. 

Soientiflo  and  Popular  Tiews  of  Nature  Oontrasted.  By  Prof.  Theo 
GilL 

What  is  Anthropologyf    By  Piof.  Otis  T.  Mason. 

Oontrasts  of  the  Appalachian  Mountains.  By  Prof.  J.  W.  Ghicker- 
ing,  Jr. 

Outlines  of  Sociology.    By  Maj.  J.  W.  Powell. 

Little  Known  Facts  about  Weil-Known  Animals.  By  Prof.  0.  V. 
Biley. 

Paal  Broca  and  the  French  School  of  Anthropology.  By  Dr.  Bobert 
Fletcher. 

Deep  Sea  Bxplorations.    By  ProC  Wm.  H.  Dall. 

How  we  See.    By  Dr.  Swan  M.  Burnett. 

I  would  state  that  a  formal  visit  was  made  to  the  bistitntion  on  the 
2d  Febroary,  1882,  by  the  newly  appointed  Chinese  minister,  Mr.  Obeng 
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Tsao  Jo,  with  his  staf^  accompanied  by  Hon,  Peter  Parker,  one  of  th» 
Regents.  These  gentlemen  seemed  mnch  interested  in  the  work  of  the 
establishment,  and  promised  hearty  co-operation  on  the  pturt  of  th& 
Ohinese  Ooremment  in  the  way  of  exchanges,  contributions  to  the  Mu- 
senm,  &o. 

BOUTINB  WOBE  OP  THE  mSTITOTION. 

Adminittration.—'The  personnel  of  the  Smithaonian  Institution  has 
lemained  practically  unchanged  since  the  last  report. 

Oorre^Kmde»ce.—Iu  all  the  poblic  Departments,  the  correspondence 
oonstitates  a  very  large  part  of  the  office  work,  and  the  foct  that  the- 
Smitlisonian  Instltation  has  come  to  be,  in  a  measure,  a  bnreas  of  in- 
fi)rmation,  adds  greatly  to  the  number  of  letters  received  and  leqnir- 
tng  reeponaee. 

It  is  a  role  of  the  Institution,  observed  from  its  earliest  days,  that 
no  reBpectfiil  request  for  information  ever  goes  without  an  answer-^ 
eother  supplying  what  is  wanted,  or  expressing  inability  to  do  so.  In 
ttie  latter  case  references  are  frequently  given,  which  answer  the  desired 
otgeet 

The  known  interest  of  the  Institution  in  the  subject  of  Anthropology 
indnces  many  notices  to  be  sent  to  it  of  the  discovery  of  Indian  relics, 
their  characteristics,  and  other  details;  the  more  interesting  portions- 
of  which  are  usually  extracted  and  published  in  the  annnal  report.  The 
number,  however,  has  become  so  great  that  at  present  it  is  impossible 
to  give  them  In  detail,  as  heretofore;  but  a  careful  abstract  is  made,  for 
pnblicatiou  in  the  annual  report,  by  Prof  O.  T.  Hason,  the  editor  la 
diarge  of  this  snlgect. 

The  correspondence  with  all  parts  of  tibe  United  States— largely,  how- 
ever, tlirongh  members  of  Oongress— in  connection  with  the  supposed- 
diaoovery  of  valuable  minerals,  has,  as  heretofore,  represented  a  very 
oonaiderable  portion  of  the  basiness. 

Applications  for  position  in  the  Institution  and  Its  allied  departments- 
stin  continue  to  be  numerous.  At  best  there  can  be  bnt  very  few  vacan- 
des  in  tibe  administrative  and  laboring  force,  and  hence  it  is  rarely 
possible  to  give  a  &vorable  response  to  any  snch  application,  whatever 
the  merit  of  the  applicant,  or  however  strong  and  satisfiictory  the  teati- 
aonialw  presented.  The  unpleasant  necessity  aooordingly  remains  of 
almost  uniformly  declining  the  urgent  appeals  of  those  seeking  official 
portion  and  occupation. 

BEBSABOHSB  AKD  XXPLOBATIOHS. 

During  no  previous  year  has  the  Smithsonian  Institntiou  been  con- 
neeted  witb  so  many  Cerent  and  important  explorations  of  various- 
legions,  especially  of  America,  as  during  that  which  has  just  dosedf 
and  the  results  of  the  work  are  of  commensurate  value. 
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Among  tbe  sabjecta  to  wfaioh  the  InstitatioD  hss  always  devoted 
special  attentioD  has  been  that  of  developing  a  knowledge  of  the  eth- 
nolog;  and  physical  and  natural  history  of  the  leas  known  portions  of 
the  globe;  confining,  howerer,  its  attention  more  particnlarly  to  Amer- 
ica. There  are  yet  so  many  regions  to  be  investigated,  that  whatever 
ftinds  are  available  for  its  pnrposes  can  always  be  advantageoosly  em- 
ployed; and  the  limitations  in  this  respect  have  always  been  keenly 
felt. 

It  is,  of  ooorse,  the  policy  of  the  Smithsonian  Institntion,  in  this  and 
in  all  other  snbjects,  to  occapy  do  gronnd  that  is  covered  by  othersof- 
floient  agencies;  and  where  the  United  Steles  Government  or  any  other 
body  is  at  work  in  expltmMaoD  the  Institntion  does  not  interfere,  except 
in  so  &r  as  it  can  act  concarrently  to  advantege.  For  the  third  of  a 
oentai7  the  Institntion  has  worked  harmonionsly  with  the  varions 
branches  of  the  Qovemment  in  tbia  connection;  and  by  calling  atten- 
tion to  the  importance  of  special  ioqniries,  not  originally  contemplated 
in  the  oBBcial  lesearoh,  by  secnring  the  appointment  of  competent  ex- 
perts, by  taking  charge  of  the  notes  and  collections  made,  and  assisting 
in  thedr  elaboration  and  preparation  for  publication,  and  in  varions 
other  ways,  it  has  been  able  to  g^ide  effort,  and  to  secnxe  the  aooom- 
p]islun«nt  of  ite  object  on  a  very  large  Boale. 

The  nomber  of  exhibitions  that  the  Institution  has  been  more  or  less 
-oonnected  with  during  the  period  mentioned  is  very  great,  and  It  is 
difBoolt  to  calculate  the  infinence  that  it  has  thus  exerted  in  the  devel- 
-opment  of  knowledge  in  ethnology  and  natural  histoiy  in  geileral,  and 
particnlarly  in  that  of  northern  and  middle  America. 

Of  later  years  the  strongest  ally  and  asaociato  of  the  Smithsonian 
Institntion  and  its  work,  has  been  the  United  States  Signal  Servioe; 
first,  ander  General  Meyer,  and  next  nnder  General  Hazen.  Both  these 
'Offloers  have  always  exhibited  the  utmost  readiness  to  render  all  the  aid 
in  their  power  toward  the  fhrtherance  of  the  objecte  of  the  Institution, 
and  especial^  by  permitting  it  to  nominate  persons  to  the  charge  o^  or 
to  act  as  asaistante  in,  the  principal  observation  stations  who,  while 
'Competent  meteorological  observers,  were  at  the  same  time  uator^ista 
and  able  to  utilize  their  opportunities  to  the  utmost.  The  Institution 
in  these  cases  has  usually  met  all  the  expenses  in  addition  to  what  was 
required  for  the  purely  meteorological  service ;  supplying  outfit,  arsenic, 
ammunition,  &a,  and  taking  charge  of  the  collections  and  having  them 
properly  elaborated  for  publication. 

^e  previous  reporte  of  the  Institution  contain  many  references  to 
this  most  satisfactory  co-operation ;  and  this  has  been  even  more  marked 
4md  efadent  during  1882  than  formerly;  as  will  be  readily  realized  by 
the  following  account,  in  which  I  propose  to  take  op  the  several  re^ons, 
and  show  the  more  importent  work  that  has  been  done  either  by  the 
Institution  alone,  or  in  ooiynnction  with  the  Signal  Service  and  other 
parties. 
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QreeklaHd. — It  will  be  lemembered  that  in  1881  Lieateuaut  Oreeley 
vas  sent,  by  the  Chief  Signal  Officer,  in  charge  of  a  party  to  establi^ 
an  interpational  meteorological  station  at  Lady  Franklis  Bay,  in  lati- 
tnde  81°  35'  nortli.  The  party  was  taken  to  Its  destination  on  the 
steamer  *'  Proteos,"  a  sadling  vessel  chtulered  in  Newfonndland,  and  was 
safely  landed,  wiUi  all  its  stores,  oa  the  north  shore  of  Lady  Franklin 
B^,  at  Camp  Conger,  The  naturalist  and  snrgeon  of  the  party  iu 
ehai^  Dr.  Pavey,  had  preceded  the  expedition  to  Greenland  by  about 
one  year,  being  occupied  during  the  interval  iu  studying  the  natural 
history  and  ethnology  of  the  oountry.  In  1882,  with  an  appropriation 
made  by  Oougress  for  the  purpose,  a  reli^  party  was  organized  by  the 
Signal  Office  to  cany  out  stores  aud  supplies.  As  Dr.  Pavey  intimated 
his  desire  to  return  during  1882,  the  Institution,  at  the  request  of  Gen- 
eral Hazen,  selected  Dr.  Hoadley  to  fill  the  place,  as  a  snrgeon  of 
ability  and  an  experienced  naturalist.  This  relief  party,  with  the  sup- 
plies and  stores,  left  Kewfoundland  on  the  steamer  "Xeptune"  on  its 
way  to  Lady  Franklin  Bay;  but,  on  account  of  the  ice,  was  unable  to 
recwdi  its  destination;  and  after  depositing  the  stores  on  the  shore 
and  marking  their  position  by  intelligible  indications,  it  returned 
to  the  United  States.  During  the  voyage.  Dr.  Hoadley  was  able  to 
utilize  the  slight  opportunity  at  his  commaud  in  collecting  some  inter- 
eating  specimens  of  birds  and  other  objects  of  natural  history.  The 
ocHnmander  of  the  party  brought  back  a  very  finely  oonstracted  skin 
boat,  which  has  been  deposited  by  the  Chief  Signal  Officer  in  the 
^rational  Museum. 

Labrador. — A  very  important  beginning  towards  the  exploration  of 
lAbrador  has  been  made  during  the  year  by  the  establishment,  by  the 
United  States  Signal  Service,  of  an  international  meteorological  station 
on  Ungava  Bay,  its  northern  extremity.  Mr.  Luoien  M.  Tamer,  who  has 
been  connected  with  theserrioefor  many  years  in  stations  at  St.  Michael's, 
Alaska,  and  at  many  points  along  the  Aleutian  Islands,  was  selected 
to  establish  a  new  station  on  the  eastern  coast  of  the  continent,  and  one 
that  should  be  at  a  suitable  distance  from  the  Greraland  station,  and 
those  more  or  less  adjacent  to  it  of  the  German  and  English  Govem- 
ments.  The  courtesy  of  the  Hudson's  Bay  Company,  which  had  been 
■0  signally  exhibited  to  the  Smithsonian  liistitution  in  connection  with 
thereaeucbesofMr.  Kennicott  and  others  more  than  twenty  years  ago, 
was  again  displayed,  in  its  hearty  consent  to  make  Fort  Cbimo,  in 
Ungava  Bay,  Oie  seat  of  the  settlement  in  question;  and  Mr.  Turner 
aeocxrdingly  left  Quebeo  on  a  schooner  for  Bigolette  Station,  where, 
taking  the  Hudson's  Bay  steamer,  he  proceeded  to  Ungava.  His  equip. 
sent  for  making  collections  of  all  kinds  was  very  complete,  and  was 
also  transported  by  the  Hudson's  Bay  Company.  He  had  received  au- 
thori^  trom  the  Institution  to  obtain  the  necessary  goods  at  the  post, 
and  to  secure  such  objects  by  barter  with  the  Eskimo  as  ooold  not 
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otherwise  be  readily  obtained  The  vessel  retomed  vei;  aoon  after, 
leftvlng  Mr.  Tnm^  and  his  eqaipment;  bat  his  letters  iadioate  his  entire 
satisfection  wiOi  the  prospect,  of  efficient  work  both  in  meteorology  and 
in  natoral  history.  We  are  assiired  by  the  oompaoy's  officer  at  Fort 
Chlnio  of  his  hearty  oo-operataon ;  and  are  also  gratified  at  the  assnrance 
that,  in  their  season,  the  variety  of  objects  of  natural  history  is  very 
great,  especially  of  birds,  with  their  nests  and  eggs.  Four  boxes  of  ool* 
leotionB  were  received  item  Mr.  Tamer  by  way  of  London,  and  found  to 
contain  many  articles  of  mnch  interest  In  accordance  with  the  under- 
standing  with  Mr.  Tomer,  the  collections  will  all  be  retained,  so  that  he 
may  work  them  up  at  the  proper  time. 

This  may  be  an  appropriate  place  to  mention  that,  before  leaving  the 
ooontry,  Mr.  Tnmer  completed  his  elaborate  report  npop  the  natural 
and  physical  history  of  Alaska,  and  left  it  in  the  hands  of  the  Chief 
Signal  Officer  for  such  nse  as  he  might  see  fit  to  make  of  it. 

A  second  exploration  of  Labrador  daring  the  year  was  prosecuted  by 
Mr.  Winfred  A.  Steams,  a  New  England  oaturalist  who  has  been  in 
the  habit  of  spending  several  years  successively  on  the  coast,  althoagh 
considerably  forther  south  tlian  the  station  occupied  by  Mr.  Tomer. 
That  gentleman  applied  to  the  Institotion  for  the  necessary  alcohol  to 
pteeerve  objects  of  marine  Eo51ogy,  and  has  forwarded  to  Washington 
a  satisfoctoryretom.  A  report  by  him  on  the  varioas  species  of  animals 
observed  daring  his  socoessive  visits  to  Labrador  has  been  presented 
to  the  Institution,  and  will  shortly  be  published  in  the  Proceedings  of 
the  National  Moseom. 

Aretie  Oeean. — The  ill-&ted  voyage  of  the  Jeannette  came  to  a  close 
by  the  wrecking  of  the  vessel,  and  the  loss  of  two  out  of  the  three  divis- 
ions into  which  the  party  was  made  op  in  the  effort  to  reach  the  actual 
eettlements  on  the  Siberian  coasts.  Among  those  saved  was  Mr.  Bay- 
mood  L.  Newoomb,  the  gentleman  nominated  by  the  Institotion  as 
natoralist  to  the  expedition.  Mr,  Newcomb  was  able,  in  spite  of  all  the 
privations  and  trials  of  the  retom,  to  save  many  of  his  notes  and  foor 
spedmens  of  one  of  the  rarest  of  known  birds,  namely,  Boss'  Ooll,  which 
is  a  small  species,  characterized  by  a  wedge-shaped  tail,  and  having, 
also  a  blaok  ring  around  the  neck,  in  striking  contrast  with  the  other- 
wise white  plumage.  Mr.  Kewcomb  knowing  well  the  interest  to  natur- 
alistM  of  these  specimens,  carried  them  with  him,  and  delivered  them 
to  the  Smithsonian  Institotion.  They  are,  naturally,  not  in  very  good 
wmdition.  bot  would  be  priaes  under  any  circumstances. 

istzouB  histoiy  of  the  Jeannette,  almost  unexampled  among 
OotationB  in  Its  &talities,  does  not  come  within  my  province 

-^  all  (he  stations  in  this  vast  and  comparatively  unknown 
te  most  important  oooupied  during  the  year  is  that  at  Point 
Btnatod  in  latitude  71}°  2T.,  the  northernmost  point  of  oonti- 
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Dental  K^nrtii  America,  and  forming  a  part  of  the  pniohase  by  the  United 
States  from  Bassia  in  1867. 

In  1881  a  tboroaghly  organized  party  was  sent  to  that  region  by  tbe 
Obief  Signal  OfiQcer,  under  the  command  of  Lieutenant  Bay,  with 
Dr.  Oldmizon  as  snrgeon,  and  Professors  Smith  and  Murdoch  as 
meteorological  obaarrers  and  natoralista ;  the  latter  gentlemen  hsving 
been  nominated  by  the  Smithsonian  Institution  at  the  request  of  Gen- 
eral Hazen.  Both  of  them  trained  and  accomplished  naturalists,  and 
of  much  experience  in  practical  work,  a  great  deal  is  hoped  from  them, 
as  well  as  from  tbe  party  generally,  in  the  thorongb  investigation  of  tbe 
anthropology  and  biology  of  the  northern  coast. 

A  vessel  sent  by  the  United  States  Signal  Office  to  Point  Barrow  with 
supplies,  under  Lieutenant  Powell,  found  the  party  in  admirable  condi- 
tion, and  brought  back  a  large  number  of  very  interesting  epecimens, 
which  hare  already  greatly  increased  our  knowledge  of  the  Eskimo 
and  of  the  anImM  life  of  the  region.  The  labor  of  gettiug  settled,  and 
of  organizing  the  station,  prevented  tbe  fall  utilization  of  the  occasion 
by  the  natoralists  of  the  expedition.  It  is  expected,  however,  that  by 
tbe  next  year's  return  the  objects  secnred  will  be  of  very  great  interest, 
Boipassing  even  those  that  have  already  come  to  band. 

Among  tbe  most  noted  features  of  the  collections  returned  from  the 
expedilaon  toe  the  many  implements,  snch  as  hammers,  chisels,  scrap- 
ers, &C.,  made  of  a  form  of  Jadite,  closely  allied  to  the  precious  Jad- 
ite  of  Ohina  and  New  Zealand;  and  many  other  objects  of  Eskimo 
workmanship  are  scarcely  less  interesting. 

Among  the  birds,  tite  eggs  of  three  species  of  Arctic  wading  birds 
constitute  important  novelties  in  the  collections  of  tbe  National  Mu- 
seum.   There  were  aiao  some  rare  fishes,  marine  invertebrates,  &o. 

Among  the  most  important  ooltocUons.  received  from  Alaska  during 
tibe  year  are  the  ethnological  objects  transmitted  by  Mr.  J.  J.  McLean, 
Kgnal  Service  observer  at  Sitka.  This  gentleman  has  well  utilised  the 
opportunities  at  his  command  by  seouring  several  very  flue  collections 
both  of  modem  and  prehistoric  workmanship  of  the  Alaskan  Indians ; 
adding  much  to  the  richness  of  the  material  in  the  National  Museum. 

'WhOe  engaged  in  his  surveying  work  in  Alaskan  waters,  on  the  Coast 
Survey  steamer  Hassler,  Commander  Henry  E.  Nichols  of  the  Navy  has 
continued  his  important  service  begun  several  years  before  on  the  Oulf 
of  Oidifomia,  in  obtaining  rare  specimens  of  animals,  especially  fishes. 
A  large  collection  of  mariue  animals,  made  by  him,  is  now  on  its  way 
from  California. 

Baint  MwhaeTi, — No  coUectionB  were  received  daring  the  year  from 
Sunt  Michael's;  a  station  which  while  in  charge  first  of  Mr.  Turner, 
and  next  of  Mr.  Nelson,  has  been  so  great  a  source  of  supply  to  the 
National  Museum.  It  is,  however,  expected  Itiat  a  oonsigimient  of  in- 
terest will  be  received  next  year. 
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Nmhagak.—'E\^  statioQ,  aUo  one  of  the  importaot  points  of  eervioe 
of  the  Signal  Offic«,  U  in  charge  of  Mr.  0.  L.  McKay,  who  went  there  in 
1881  with  the  nsiial  sapply  of  apparatus  for  meteorological  observation, 
and  of  oatfit  by  the  Smithsonian  lustitation.  Vev  localities  on  the 
ooast  are  more  important  than  Bristol  Bay,  on  which  Nnshagak  is  sit- 
nated ;  and  it  is  expected  that  Mr.  McKay  will  do  full  Justice  to  the  op- 
ptfftonity ;  having  been  well  trained,  both  as  an  observer  and  collector, 
nnder  Professor  Jordan,  of  Bloomington,  Ind.  A  large  amooot  of  ex- 
tremely valuable  material  has  been  fltmiahed  by  Mr.  McKay,  those  of 
most  interest  being  the  ethnological  objects.  Many  interesting  species 
of  birds  and  their  eggs,  of  mammals,  and  of  fishes  have  also  been  sent. 

Some  interesting  collections  have  been  received  from  Pribylov,  one  of 
tbe  fiuvseal  islandB,  fttmished  by  Mr.  J.  H.  Moolton.  Of  these  a  very 
fine  walrus  head  with  tasks  has  been  mounted  by  Mr.  Homaday,  taxi- 
dermist of  the  Kational  Museum. 

Kodiak, — ^A  very  -accomplished  natnraliBt  and  collector,  Mr.  "W.  J.  ' 
Fisher,  is  now  established  at  Kodiak  as  tidal  observer  of  the  TTnited 
States  Ooast  Sarvey,  and  ftom  him  the  Institution  has  received  a  nnm- 
ber  of  extremdy  interesting  objects.  These  are,  for  the  most  part, 
ethnological  and  zoological ;  and  will  be  referred  to  in  another  part  of 
this  report.  The  most  interesting  acquisition  of  Mr.  Fisher  is  a  new 
species  of  petrel,  which  has  been  called  (Eatnlata  Jhheri  by  Mr.  Bidg- 
way,  after  the  discoverer. 

The  fishes  collected  by  Mr.  Fisher  are  particniarly  interesting;  as  he 
1b  wdl  versed  In  Pacific  ichthyology,  and  able  to  mahe  a  jadioions  se- 
lection where  it  is  required. 

From  the  other  islands  of  the  Aleatiao  gronp  not  much  has  come  to 
hand  in  1882;  a  few  specimois  collected  in  previoos  years  only  having 
been  received. 

Oommtmder  Islandt. — Not  in  any  way  inferior  in  importance  to  the 
other  work  of  the  year  have  been  the  resulte  of  an  expedition  made 
to  the  Commander  Islauds  by  Dr.  L.  Stqjueger.  This  gentleman,  an 
aocompliahed  naturalist  of  Korway,  visited  the  Smithsonian  Institution 
in  1881  for  the  purpose  of  studying  the  collections  of  aquatic  birds  in 
tlie  National  Museum,  and  when  this  was  done,  ofTered  his  services  to 
Uie  lustitation  for  any  exploration  that  might  be  desired.  His  first  idea 
was  that  of  research  in  the  Sandwich  Islands,  and  next  in  the  West 
Indies;  bat  finally  the  interest  of  an  exploration  in  the  Commander 
Islands  induced  the  Institution  to  make  the  necessary  arrangements  to 
send  him  to  that  region.  It  may  be  stated,  in  this  connection,  that 
this  gronp  of  small  islands  is  situated  about  100  miles  ofT  Petropau- 
lovski  on  the  ooast  of  Kamchatka,  and  that  its  special  interest  lies 
in  the  foet  of  its  originally  having  been  the  locality  of  the  northern 
sea-cow— the  BhyHna  gigat — a  marine  mammal  closely  allied  to  the 
dagong  and  manat«e  but  of  enormous  size,  measuring  30  feet  and 
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opvaids  in  length,  and  weighing  many  tons.  When  4ie  ialands  were 
discovered  by  the  Boasians  in  IToTeinber,  1741,  the  species  was  very 
abandant;  bnt  in  a  few  yeaiB  it  waa  entirely  exterminated,  and  it  is 
believed  to  be  considerably  more  than  one  hundred  years  since  the 
last  sorvivor  perished.  Qnite  naturally,  the  possession  of  some  remains 
of  this  animal  is  a  great  desideratam  among  mosenms ;  and  nntil 
recently  the  only  relics  were  in  the  moBenm  of  the  Academy  of  Sdenoes 
in  St.  Petersburg.  In  completing  his  famous  voyage  over  the  Euro- 
pean seas,  around  by  the  Arctic  Ocean  and  the  Pacific,  Professor  TSot- 
deosbjSld,  obtained  at  Bering  Island,  of  the  Commander  group,  a  num- 
ber of  bones  of  the  Bhytina,  of  the  aoqnisition  of  which  he  was  justly 
prond.  Desirous  of  obtaining  specimens  of  the  animal  for  the  Na- 
tional Moseam,  the  Smithsonian  Institution  very  gladly  availed  itself 
of  the  offer  of  the  Alaska  Commercial  Company,  the  lessee  iVom  the 
Russian  Government  of  the  Commander  Islands,  to  transport  Dr. 
Stejneger  in  the  vessel  which  carries  the  nsual  annual  supplies  to  the 
station,  and  hopes  soon  to  report  success  in  its  efforts. 

Or^on  and  Washington  Territory.— During  the  year  several  very  ac- 
ceptable transmissions  of  objects  of  ethnology  and  natural  history, 
especially  offish  products,  have  been  made  by  Mr.  James  G.  Swan,  of 
Port  Townsend.  This  gentleman's  name  has  appeared  for  many  years 
in  the  Smithsonian  report,  as  a  valued  contributor,  not  only  of  materials 
bnt  also  of  interesting  memoirs  which  have  been  published  in  the  Smith- 
sonian Contributions  to  Knowledge,  and  in  the  Annual  Beports. 

Hr.  Swan  has  been  specially  occupied  during  the  year  in  collecting 
material  for  the  American  display  at  the  International  Fishery  Exhi- 
bition, to  be  held  in  London  in  May  next;  and  it  is  believed  that  his 
collection,  when  received,  wiU  leave  but  little  to  be  desired  in  the  way 
of  a  satisfoctory  representation  of  the  aboriginal  and  other  fisheriea  of 
Fnget  Sonnd. 

Capt  Charles  Bendue,  whUe  stationed  at  Fort  Walla  Walla  and  at 
Fort  Klamath,  has  continued  his  researches  into  the  bird  life  of  the 
Jforthwest;  and,  with  his  usual  success,  has  secured  many  rare  speci- 
mens of  the  nests  and  eggs  of  birds,  as  wen  as  of  their  skins. 

To  Captain  Bendire  we  are  also  indebted  for  important  collections  of 
reptiles,  fishes,  and  small  mammals,  also  fossil  remains  of  both  animals 
and  plants. 

Califomia. — Mr.  B.  E.  C.  Steams  has  been  engaged  in  collecting  ma- 
terial along  the  coast  of  Califomia  for  the  Loudon  Fishery  Exhibition, 
and  has  also  visited  Puget  Sound,  Washington  Territory,  and  Oregon 
in  the  same  connection ;  and  to  him  we  owe  some  interesting  collections 
of  specimens  in  archEeology  obtained  in  the  interior  of  Califomia. 

Mr.  Oustav  Bisen,  a  well-known  naturalist,  has  also  contributed  some 
aoceptable  collections  in  arolueology  fh>m  the  vicinity  of  Fresno. 

H.  His.  26 3  ^^  , 
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Lowtr  OaX^omia. — The  earlier  Tolnmes  of  the  r^rart  of  the  Inetito- 
tioD  contain  allDsions  to  the  important  vork  of  Mr.  John  Xantns  in  the 
exploration  of  lower  Oalifomfa,  resolting  in  the  disooverj  of  a  peculiar 
foana  at  Cape  Saint  Lncaa,  represented  by  nnmeroas  ondescrilKd  spe- 
cies of  birds,  reptiles,  fishes,  &c  In  the  lapse  of  time,  the  collections 
made  by  Mr.  Xantns  have  been  greatly  reduced,  and  it  ia  considered 
eminently  desirable  to  renew  them. 

Mr.  L.  Belding,  of  Stockton,  Gal.,  nndertook,  largely  at  bis  own  ex- 
pense, to  visit  the  region  in  question  and  explore  it  in  the  interest  of 
the  Smithsonian  Institution.  This  was  done  by  him  with  very  great 
success,  his  work  resulting  in  the  recovery  of  most  of  the  species  ob- 
tained by  Mr.  XEmtns,  with  a  number  of  additions.  So  promising,  in- 
deed, was  Hie  field,  that  the  available  time  daring  the  winter  and  early 
spring  of  1882  was  not  sofflcient  to  complete  the  work,  and  he  therefore 
returned  again  towards  the  end  of  1883,  and  is  now  occupied  in  his 
mission.  As  Mr.  Belding  is  a  trained  naturalist,  especially  in  the 
department  of  ornithology,  much  is  expected  &om  his  researches.  He 
proposes  to  prepare,  for  publication  by  the  Institution,  a  methodical 
account  of  the  vertebrate  natoral  hiatory  of  Lower  California. 

Sea  Mexioo  and  Arizona, — From  New  Mexico  and  Arizona  the  con- 
tribntions  have,  as  usual,  been  chiefly  in  the  line  of  ethnology,  the 
Ethnological  Borean  having  continDed  its  work  on  a  very  large  scale. 
A  special  account  will  be  found  in  another  part  of  the  report  of  the 
work  of  this  Bureau  in  the  region  referred  to  and  elsewhere.  It  will 
be,  therefore,  unneoesaary  to  do  more  than  mention  the  names  of  Mfy. 
J.  W.  Powell,  Director  of  the  Bureau,  and  Messrs.  F.  H.  Cnsbiog  and 
James  Stevenson,  in  this  conn^tion. 

From  Mr.  H.  II.  Busby  some  interesting  collections  of  plants  and 
specimens  from  Silver  City  have  been  received. 

The  United  States  Geological  Survey  has  fdso  collected  very  many 
minerals,  fossils,  and  rocks  in  these  Territoriee,  all  of  which  are  for 
the  present  in  charge  of  the  Survey. 

Interior  qf  tke  United  States. — No  very  important  explorations  have 
been  made  in  the  interior  of  the  country,  other  than  those  mentioned,  ex- 
cepting tike  work  of  the  Ethnological  Bureau,  wbicb,  as  already  stated, 
will  be  found  detailed  elsewhere. 

Prof.  D.  S.  Jordan,  however,  has  prosecuted  extensive  inquiries  into 
the  flshes~of  Texas,  and  Prof.  Hay  into  those  of  the  Southern  States. 

Florida. — Florida  has  been  the  scene  of  great  activity  in  explora- 
tion. Mr.  S.  T.  Walker  has  been  engaged  on  the  western  boast  of  the 
State,  principally  in  collecting  tbe  srcbnological  material;  Mr.  James 
Bell,  of  Gainesville,  has  furnished  large  numbers  of  birds  and  living  rep- 
tilea;  Dr.  Henshall,  oollections  of  fishes;  and  Mr.  Whitfield  of  reptiles. 
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The  most  importsnt  coUectiona,  however,  Id  Florida  are  those  of  the 
fishes,  made  hy  Professor  Jordan  and  Mr.  Silas  Steams,  of  Feusacola^ 
the  latter  geutlemao  in  continaation  of  very  many  previons  transmia- 
aions.  Indeed,  to  no  one  are  we  more  indebted  than  to  Mr.  Steams  for 
»  knowledge  of  the  Ichthyology  of  the  Gulf  of  Mexico,  his  basiness  con- 
nection with  the  fish  and  fisheries,  prosecated  from  Fensacola  as  a  basis, 
enabling  him  to  secnre  novelties  as  they  preseni;  themselves.  Several 
papers  describing  a  nnmber  of  new  species  have  been  pnblished  by  the 
Instdtadon  on  the  coIleotioDS  made  by  Mr.  Stearns,  and  other  species 
remain  to  be  described. 

Sattem  portion  of  tA«  ViateA  Statei. — In  the  eastern  portion  of  the 
United  States  the  principal  results  have,  as  heretofore,  been  prodaced 
by  the  United  States  Fish  Commission,  the  continned  iovestigationa  of 
the  steamer  "Fish  Hawk"  along  the  continental  plateau  having  brought 
to  light  many  new  forms  of  fishes  and  invertebrates,  besides  aeonring 
□nmerons  rarities,  as  well- as  duplicate  specimens  for  distribution. 

A  qieciat  feature,  iu  addition,  has  been  the  work  connected  with  the 
acquisition  of  material  fbr  the  di^lay  of  the  London  Fishery  Exposi- 
tion, opening  in  May  next.  An  appropriation  was  made  by  Congress 
for  the  purpose  of  aecaiing  snltable  illnetratlons  of  the  apparatus,  proc- 
eases,  products,  and  resnlts  of  the  American  fisheries ;  but  the  present 
limits  will  not  permit  me  to  go  into  details,  sod  a  formal  report  will 
hereafter  be  made  on  the  subject. 

The  collections  made  in  previous  years  by  the  G-loucester  flsbermeu, 
have  not  teen  continued  to  any  great  extent,  in  view  of  the  fact  that 
the  greater  part  of  the  objects  coming  within  the  limits  of  their  work 
have  been  obtained,  the  work  of  the  "Fish  Hawk**  superseding  largely 
file  less  productive  yield  of  the  trawl  and  hand  tine. 

Wett  Indiet. — From  the  West  Indies  a  few  objects  of  much  interest 
have  been  obtained,  although  no  extended  series.  Mr.  Guesde  has  con- 
tinoed  his  contributions  of  illustrations  of  a  very  valuable  collection 
of  GuTib  antiquities.  Dr.  Nicbolls,  of  Dominica,  Mr.  Wells,  of  Grenada, 
and  Mr.  F.  A.  Ober,  have  all  made  contributions  of  more  or  less  interest. 

Mexico. — The  receipts  from  Mexico  are  for  the  most  part  represented 
by  several  collections  fhim  Prof.  A,  Dugto,  of  Goan^oato.  This  aa- 
oomplished  naturalist  has  beeuHn  the  habit,  for  many  years,  of  sen<ling 
to  the  Institntion  specimens  of  animals  and  plants  for  indentificatiou. 

It  is  with  deep  regret  that  I  am  obliged  to  mention,  in  another  part 
of  this  report,  the  death  of  Mr.  F.  Sumichnist,  of  Tnchitan ;  who  has 
been,  by  fyr,  our  most  important  coadjutor  in  that  country. 

CaUrat  Aiwrtoa.— The  researches  prosecuted  in  Central  Amwioa, 
under  the  auspices  of  the  Smithsonian  Institotion,  have  been  of  unQsooL 
importance  in  the  results  obtained,  both  of  specimens  and  of  Informa- 
tion; and  of  these  quite  a  number  are  to  be  mentioned.  /  ~  i 
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Dr.  J.  F.  Bransford,  a  aargeon  in  the  Xav;^  onder  the  aiiBploes  of 
both  the  EthDoIogJcal  Boreao  and  the  Smithsonian  InstitatioD,  made 
a  special  visit  to  Oopan  by  waj  of  Ooatemala,  and  also  spent  a  portion 
of  his  tame  in  Oosta  Bioa  and  elaevbere.  Jn  hia  vork  he  was  able  to 
secure  the  hearty  co-operation  of  Mr.  Keith,  the  engineer  of  the  Oosta 
Kioa  railroad,  who  kindly  fbmiahed  some  very  valuable  archfeologioal 
specimens  for  investigation.  The  collections  of  Dr.  Bransford  have 
been  also  of  very  great  value,  especially  in  olyects  maunfaotored  of 
jade.  Mnch  of  Dr.  Brausford'a  work  on  the  Oolf  of  Niooya,  a  region 
previonaly  but  little  known  t^  us,  is  very  interesting.  He  is  now  engaged 
in  the  preparation  of  an  elaborate  report  of  his  travels,  which  will  be 
published  at  an  early  day. 

Mr.  0.  0.  Kutting,  of  Illinois,  was  sent  by  the  InBtitntion  to  explore 
especially  the  fauna  of  the  Gulf  of  Xicoya  and  Oosta  Bioa,  and  with 
the  help  of  Seilor  Jos6  0.  Zeledon,  a  long  tried  collaborator  of  the  Insti- 
tution, he  was  able  to  make  some  interesting  collections  both  on  the 
coast  and  in  the  interior  of  Ooata  Rica.  No  -new  species  were  brought 
to  light,  bnt  many  rare  and  interesting  forma  were  secared. 

Mr.  Kutting  returned  from  the  work  of  the  winter  of  1881-'82  in  April, 
aad  went  ba«k  again  by  the  steamer  of  the  20th  December,  to  contiune 
his  researches  on  the  northern  border  of  Costa  Bioa  and  the  eastern 
coast  of  that  state  and  Nicaragna. 

Mr.  Zeledon  himself  has  furnished  some  interesting  additions  to  the 
very  large  eollectiona  of  Oosta  Bica  vertebrates  previously  received  from 
him,  among  them  some  new  species  of  birds. 

It  is  bnt  proper  to  state  that  the  labors  of  Mr.  Nutting  and  Dr.  Brans- 
ford were  very  greatly  furthered  by  the  hearty  co-operation  of  Oapt  John 
M.  Dow,  the  agent  of  the  Pacific  Mail  Steamship  Company  at  Panama, 
who  has  been  so  well  known  for  many  years  as  a  coadjutor  in  all  re- 
searohes  of  a  scientific  natnre,  whether  under  the  auspices  of  Americana 
or  foreigners.  No  man  is  better  known  along  the  Isthmus;  and  a  aim- 
pie  request  secures  his  assistance  to  soientiflc  enterprise  at  whatever 
point  in  Central  America  it  may  be  in  the  course  of  prosecution. 

Mr.  Gustav  Eisen,  a  correepondent  of  the  Institution,  formerly  a  resi- 
dent of  California,  bnt  daring  the  past  year  living  in  Guatemala,  has 
made  important  researches  among  the  antiquities  of  Oopan,  Santa  Lucia, 
&0.  An  extended  memoir  by  him  has  been  prepared  for  publication 
by  the  Smithsonian  Instatation.  He  has  also  sapplied  some  interesting 
oolleotions  of  natural  history. 

The  Isthmus  of  Panama  itself  has  been  represented  by  the  collec- 
tions of  reptiles  sent  by  Dr.  Nelson,  of  the  English  Mail  Steamer  serv- 
ioc,  and  of  fiabes  by  Mr.  Gilbert. 

The  report  upon  the  work  of  1880  and  1881  contained  an  account  of  the 
labors  of  Mr.  Charles  H.  Gilbert  in  the  way  of  ichthyologlca]  investiga- 
tions along  the  western  coast  of  America.    Tfaia  gentlemen  rotnmed  to 
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Cmtral  Ameurica  by  the  Bteamor  of  the  SOtti  December,  and  expects  to 
devote  a  namber  of  months,  ander  the  auspices  of  Captain  Dov,  to  the 
investigation  of  the  fishes  of  the  two  shores  of  the  Isthmns.  It  is  proper 
to  say  that  for  the  co-opemtiOD  which  the  scieatiflc  enterprises  of  both 
Ifessra.  Nutting  and  Gilbert  have  received  from  the  Pacific  Mail  Steam- 
ship Oompany,  and  the  amount  of  service  rendered  generally  by  the 
ocHnpany  in  question  in  the  explorations  of  the  Smithsonian  Inatitntion, 
it  is  difflonlt  to  express  our  appreciation  in  words.  For  more  than  twenty 
years,  in  all  snooessive  stages  of  administration,  it  has  been  ready  to 
respond  to  any  reasonable  request  for  service,  not  only  carrying  the 
agents  of  the  Institution  free  of  charge,  but  also  ^ranking  the  collec* 
tions  transmitted  by  them  to  Washington. 

Somth  Ameriea, — ^From  South  America  bat  little  of  importance  has 
been  received,  excepting  from  the  Qeological  Sarvey  of  Brazil  under 
Pn^  £.  H.  Derby.  From  him  valuable  collections  of  corals,  fossils,  &c., 
have  been  received,  to  be  exchanged  for  some  from  the  National  Mnsenm. 

Dr.  Hering,  of  Sorinam,  has  sent  collections  of  living  reptiles,  of 
otyects  in  alcohol,  and  specimens  of  anthropology,  which  have  proved 
very  acceptable. 

Mr.  Thomas  Herron,  of  Baranqnilla,  has  also  contributed  some  valu- 
able Brohiaologtcal  specimras.  « 

Mr.  W.  F.  Lee  oondncted  an  exploration  in  Pern  and  Ecuador  with 
acme  snocess  during  the  months  of  July  and  August.  Be  was  obliged 
to  diaoontinne  work  on  accoont  of  the  hostility  of  the  natives,  who  had 
been  pr^udiced  against  explorers  on  accouut  of  the  indiscretions  of  a 
otdlector  who  had  preceded  Mr.  Lee. 

Ohina  and  Japan. — ^The  researches  of  Dr.  Dale  and  Mr.  P.  L.  Jony, 
in  China  and  Japan,  respectively,  have  been  continued  during  the  year 
with  very  important  results.  Collections  of  great  valne  of  birds,  mam- 
mals, and  other  objects  have  come  safely  to  hand  from  them.  Dr.  Dale 
letomed  to  the  United  States  in  the  early  part  of  the  year,  but  Mr. 
Joay  remained  in  Japan  and  visited  some  comparatively  little  known 
portionB  of  the  conntry,  where  he  fonnd  objects  of  very  great  interest. 

Nothing  of  special  moment  has  been  received  from  the  Old  World, 
beyond  some  occasional  specimens  of  natural  history  exchanged  with 
moseums  or  individuals.  These,  with  the  details  of  the  collections 
generally,  will  be  fonnd  recorded  in  the  list  of  accessions  to  the  Na- 
tioual  Mosenm  during  the  year. 

PUBLIOATIONS. 

SmitJuonian  Oontributiona  to  Knowledge.— la  1860  the  Institution  pab- 
lished  as  one  of  the  series  of  "Contributions  to  Knowledge,"  the  regis- 
ter of  meteorological  observations  made  at  Providence,  B.  I.,  by  Prof. 
Alexia  Caswell,  extending  over  a  period  of  twenty-eight  and  a  htdt 
years,  from  Deoember,  1831,  to  May,  1860.  After  the  death  of  Professor  . 


S8  BEPOBT  OF  THE   SBCBETABY. 

Caswell,  maDosoript  oontaining  additional  obserrations  for  sixteen  years 
and  a  half,  or  to  the  end  of  the  year  1876,  was  placed  at  the  disposal  of 
the  Institution.  It  was  accordingly  decided  to  publish  summaries  of 
the  entire  series  of  observations,  aod  the  necessary  rednctiona,  atrange- 
ment,  and  revision  vere  placed  under  the  direction  of  Messrs.  Oharles 
A.  Sohott  and  B.  H.  Oonrtenay. 

The  result,  a  condensed  epitome  of  ooutinaons  records  for  forty-five 
years,  of  observations  of  the  barometer  and  thermometer,  of  winds, 
clouds,  rain,  snow,  &o.,  has  been  published  during  the  year,  forming 
a  qoarto  votome  of  38  pages,  entitled  "  Besnlts  of  Meteorological  Obsei^ 
vations  made  at  Providence,  B.  I.,  extending  over  a  period  of  forty-five 
years."  This  will  doabtieas  prove  a  nsefbl  work  of  reference,  not  merely 
for  stndente  of  meteorology,  but  for  engineers  and  others. 

MiseeUaiumu  OoUMfioM.— Two  volumes  of  this  series  have  been  com- 
pleted daring  the  past  year,  VoL  XXII  and  Vol.  XXIII.  The  former 
is  composed  of  the  Proceedings  of  the  United  Stetes  National  Museum 
for  18S0  and  1881,  and  forms  an  octavo  volume  of  1200  pages,  with  18 
wood-cnte  and  4  plates. 

The  twenty-third  volume  is  made  up  of  the  foUowing  papers: 

Bibliography  of  Fishes  of  the  Pacific  coast  of  the  United  States.  By 
Theodore  Gill. 

On  the  Distribution  of  Fishes  of  the  Alleghany  Begion  of  Soath  Caro- 
lina, Georgia,  and  Tennessee,  with  a  synopsis  of  the  family  Oatorto- 
mida.    By  D.  S.  Jordan  and  A.  W.  Brayton. 

Flora  of  Saint  Croix  and  the  Virgin  Islands.    By  H.  F.  A.  Eggers. 

Catalogue  of  the  Collection  to  illustrate  the  animal  resources  and  the 
fisheries  of  the  United  States,  exhibited  at  Philadelphia  in  1876  by  the 
Smithsonian  Institution  and  the  United  States  Fish  Commission,  and 
forming  a  part  of  the  United  Stetes  National  Museum.  By  G.  Brown 
Goode. 

Oontribntiona  to  the  natund  history  of  Arctic  America,  made  in  con- 
nection with  the  Howgate  Polar  Expedition,  1877-'78.    ByL.  Kamlien. 

These  five  articles  formed  Bnlletins  of  the  National  Museum,  Nob.  11 
to  16,  and  are  now  collected  in  one  volume  of  1003  pages. 

Mr.  F.  W.  Clarke  has  prepared  for  the  Institution  another  of  the 
aeries  devoted  to  the  discnesion  and  more  precise  determination  of 
various  constante  of  natnre,  forming  the  fifth  contribution  to  that  snb- 
ject  published  in  the  Smithsonian  series.  It  is  entitled  "A  Recalonlation 
of  the  Atomic  Weights,**  and  forms  an  octevo  volume  of  203  pages.  It 
may  be  regarded  as  practically  supplementary  to  the  "  Digest  of  Atomic 
Weights,"  by  Mr.  Geo.  F.  Becker,  published  by  the  Institution  in  1880, 
and  of  which  an  account  was  given  in  the  report  for  that  year. 

One  of  the  articles  of  the  Miscellaneous  Collections  (No.  469,  Smith- 
sonian series),  is  a  list  of  the  foreign  correspondents  of  the  Institution, 
oorrectod  to  January,  1882,   It  was  prepared  by  Mr.  Geo.  H.  Boehmer,  in 
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ch&rge,of  Uteezchatigi)aystem,inclades  abont  3,000  titlee,  and  forms  an 
octavo  Tolnme  of  174  pages,  being  No.  169  of  the  SmithBooian  publica- 
tion. 

Tbo  varioDS  papers  on  anthropological  subjects,  contributed  by  Dr. 
Ohas.  Bau  to  the  Smithsonian  Annnal  Beports,  £n>m  1860  to  1877,  have 
been  collected  and  isaned  in  one  volame,  with  a  prefkce  by  the  author 
containing  notes  aa  to  changes  and  additions  rendered  necessary  by  re- 
cent observations  and  researches. 

The  work  forms  an  octavo  volume  of  180  pages,  with  63  wood-cats, 
and  constitutes  No.  140  of  the  Bnflthsonian  series  of  publications. 

The  steady  increase  of  publications  by  the  Institution  renders  neces> 
sary  a  fireqnent  reissue  and  extension  of  the  printed  list  of  the  some. 
The  last  checklist  (to  the  end  of  1881)  presented  438  titles,  stated  in 
brief,  and  occupying  20  pages  8vo.  It  was  at  the  time  designed  to  have 
a  more  complete  catalogue  prepared,  giving  the  title-page  of  each  work 
in  fbU.  Hr.  William  J.  Bhees  has  accordingly  undertaken  the  labor 
of  compiling  snob  a  catalogue,  in  a  mnch  more  thorongh  and  satis- 
fitctory  form  than  has  heretofore  been  attempted.  This  list  (including 
40  additional  titles]  has  been  brought  down  to  the  Ist  of  July,  1882. 
The  whole  number  of  titles  is  478 ;  and  in  addition  to  a  Aill  biblio- 
graphical description  of  each  work,  in  the  case  of  volumes  which  em- 
brace several  independent  articles  (as  the  Contributious,  Collections, 
Eeports,  Bulletins,  and  Proceedings),  the  contents  of  each  are  given. 
This  catalogue  (of  89  pages)  is  followed  by  a  claasifled  list  of  all  the 
separate  publications,  under  general  beads.  A  very  full  alphabetical 
index  of  all  the  articles  contained  in  each  of  the  publications  (with 
abundant  cross-references)  concludes  the  work.  The  whole  (including 
14  pages  of  prefatory  information),  comprises  342  pages,  8vo.  In  order 
to  m^e  this  catalogue  still  more  available,  it  is  intended  to  supple- 
ment it  with  a  complete  subject-matter  index  of  all  the  snl^ects  treated 
of  In  the  different  publications,  including  the  miscellaneous  papers  fur- 
nished in  the  annnal  reports. 

A  history  of  the  rise  and  progress  of  the  Smithsonian  system  of  ex- 
changes has  been  prepared  by  Mr.  G«orge  H.  Boehmer,  of  the  Institu- 
tion. The  account  is  pre&ced  by  a  sketch  of  some  earlier  efforts  at 
interchanges  of  a  limited  character,-  in  order  to  show  more  clearly  the 
distinctive  features  of  the  Smithsonian  system  as  an  agency  of  univer- 
sal exchange  among  learned  societies  and  others,  irrespective  of  spe- 
cial retnms  to  itself.  The  history  includes  the  work  of  the  Institution 
with  reference  to  the  distribution  of  Government  publications ;  and 
also  a  notice  of  the  organization  by  the  Paris  convention  of  1875,  in 
promotion  of  a  system  of  international  exchange  of  scientific  and  liter- 
ary mcunoiis,  together  with  the  proceedings  subsequently  taken  by  other 
nations  in  the  matter.    The  whole  forms  a  pamphlet  of  162  pages,  Svo. 

The  interest  attached  to  Tuokaioe,  or  Indian  bread,  as  a  well-known 
and  largely  diffused  article  of  food  among  the  aborigines  of  our  country, 
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baa  led  Prof.  J.  H.  Oore  to  make  a  thorough  ezaminatiDn  into  tlie  natare 
and  properties  of  this  fongos.  B7  meaoB  of  oircnlars  of  inqoiiy,  widely 
distribnt«d  b;  the  Inetitntion,  a  considerable  arnonat  of  material  and 
information  has  been  collected.  This  substance  is  fonod  growing  in 
irregolar  masses  of  mycelium  around  the  roots  of  trees — especially  the 
conifers — and  is  met  with  in  certain  districts  as  far  north  as  New  Jersey 
and  PenRBylvania,  and  even  in  parts  of  New  York,  and  as  for  south  as 
Florida  and  Texas.  Professor  Gore  has  shown  that  the  somewhat 
varied  accounts  given  by  earlier  writers  rexalt  firom  a  loose  application 
of  the  term  tnciahoe  to  different  substances  and  tubers,  and  that  the 
genuine  article  is  destitute  of  staroh,  and,  tbongh  abundant  in  pectinous 
matter,  possesses  in  itself  but  a  small  nntritive  value.  The  essay  is 
comprised  in  a  pamphlet  of  13  pages. 

Since  the  pablieation  hy  this  Institution  in  1862  of  a  work  on  the 
'Olassiflcatiou  of  the  Goleoptera  of  North  America,"  by  Dr.  John  L. 
Le  Conte,  and  in  1873  of  a  second  part  to  the  same,  not  only  has  the 
collection  of  specimens  been  largely  increased  by  the  industry  of  entomol- 
ogists, but  many  new  genera  proviously  nnknown  have  been  added  to 
this  large  and  important  order  or  group  of  insects.  It  has  therefore  been 
thought  desirable  to  have  the  original  treatise  thoroughly  revised  and 
brought  up  to  the  present  condition  of  the  science.  This  laborious  work 
has  been  undertaken  hythejointefforts  of  Drs.  John  LeOonte  and  G«orge 
H.  Horn;  and  the  new  edition  now  nearly  completed,  has  been  put  in 
print  as  tar  as  to  page  480.  Not  more  than  a  hundred  pages  will  now 
be  required  to  finish  this  extensive  systematic  arrangement  and  descrip- 
tion of  the  Coleoptera,  and  the  work  will  be  published  early  in  1883. 

In  October  of  the  past  year,  the  Institution  commenced  the  printing 
of  a  General  Catalogue  of  SoieotiHc  Periodicals  published  in  all  parts 
of  the  world  since  1665,  compiled  by  Prof.  H.  Oarrington  Bolton,  of 
Trinity  College,  Hartford,  Conn.  The  plan  of  this  catalogue  does  not 
include  the  proceedings  and  transactions  of  societies,  nor  does  it  in- 
clude art  jonmats  or  professional  Journals,  that  is,  periodicals  devoted 
to  the  subjects  of  law,  medicine^  or  theology.  This  work  originally 
brought  down  to  the  year  1874,  hy  Prof.  Bolton,  it  was  at  first  supposed 
would  be  published  by  Congress  under  the  aospices  of  the  Congressional 
Library.  The  subsequent  publication  by  Mr.  Samuel  H.  Scudder  of 
his  admirable  "  Catalogue  of  Scientific  Serials  of  all  countries  (includ- 
ing the  transactions  of  learned  societies),  from  163?'to  1876,'*  seemed 
for  the  time  to  supersede  the  work  on  which  Professor  Bolton  had  been 
BO  long  engaged.  As  the  latter,  however,  included  the  large  field  of  "ap- 
plied" science  (so  called),  such  as  the  periodical  literature  of  manufact- 
ures, agricnltore  and  horticulture,  pharmacy,  and  technology  in  general 
(not  embraced  in  Mr.  Scudder's  catalogue),  and  as  it  presented  the 
great  advantage  of  a  purely  alphabetical  arrangement  instead  of  the 
geographical  classification  adopted  by  Mr.  Scudder,  the  Institution 
undertook  its  publication  on  condition  that  it  should  be  continued  to 
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the  year  1882.  Tbia  additional  labor  was  oheerftally  andertaken  by  tbo 
author,  uid  it  is  hoped  that  the  work  will  be  completed  daring  the  year 
1883.  It  will  contaiD  geographical,  chronological,  and  eabject-matter 
indexes,  amd  alao — what  is  regarded  as  a  valnable  feature  in  a  biblio- 
graphical work  of  the  kind — an  appendix  stating  the  American  libra- 
TIM  in  which  any  of  the  periodicals  catalogaed  (and  indicated  by  a  nnm- 
ber)  are  to  be  foand.  To  attain  this  information,  circalors  have  been 
in<^>ared  and  will  be  sent  to  some  two  hundred  librarians  (inclnding 
twelve  in  Oanada},  explaining  the  project  and  BoUciting  their  co-opera- 
tion in  this  particnlar.  It  is  probable  that  this  proposed  bibliographical 
Bid  to  edentlflo  stadents  wUl  embrace  references  to  at  least  a  handred 
libraries.  The  work  when  completed  will  form  an  octavo  volame  of 
probably  somewhere  between  700  and  800  i>ages. 

For  tiie  purpose  of  ascertaining  the  methods  employed  in  variona 
pnblio  and  private  offices,  of  indexing  and  filing  letters  and  other 
papers,  and  of  thence  determining  by  a  comparative  review  the  most 
convenient  and  practical  system,  a  circular  was  issned  in  January,  1882,. 
reqaesting  oar  correspondents  to  Aimish  the  institution  with  a  detailed 
acoonnt  of  the  method  employed  by  each.  Thankful  acknowledgments, 
are  dne  to  the  various  Oovemment  offidals  and  to  a  targe  number  of 
others  who  have  courteously  responded  to  this  inquiry.  A  large  amount 
of  interesting  information  on  this  subject  has  been  thus  collected,  which 
win  be  properly  digested  and  published  by  the  Institution  hereafter. 

The  osnal  activity  In  the  preparation  and  publication  (through  the- 
agenoy  of  the  Interior  Department)  of  the  "Balletlns"  and  "Proceed- 
ings' of  the  United  States  National  MnHeam  has  been  displayed  during 
the  past  year, 

Bnlletin  No.  21  of  the  Museum  has  been  issued,  and  consists  of  a 
"  Oheck-Iist  of  Korth  American  Beptilia  and  Batracbia,  with  catalogue 
of  specimens  in  the  United  States  National  Museum,  by  H.  G.  Yarrow,. 
H.  D.,  honoraiy  curator  of  the  department  of  reptiles."  This  work 
may  be  regarded  as  a  revision  and  extension  of  the  excellent  list  pre- 
pared for  the  Moseum  by  Prof.  Edward  D.  Cope,  and  pnblisbed  in  187& 
in  Bulletin  No.  1.  The  material  selected  as  a  reserve  stock  for  the  Mn- 
seuin,  including  typical  forma  heretofore  described,  those  identified  by 
Professor  Cope  in  his  original  study  of  the  museum  reptiles,  those  of  th& 
same  spedes  found  in  different  geographical  areas,  and  those  character- 
ized by  any  abnormality  in  parts,  coloration,  or  scfde  covering,  forms  a 
collection  of  over  4,000  specimens,  illustrating  169  species,  and  is  be- 
lieved to  form  a  series  unrivaled  by  that  of  any  American  museum. 
The  large  extension  of  material  here  indicated  is  mainly  due  to  the  dis- 
eoveiy  of  new  species  and  eub-species  in  California  and  Lower  Califor- 
nia by  Messrs.  Onstav  Eisen  and  L.  Belding,  and  in  Texas  by  Professor 
Cope  and  Mr.  Mamook. 

The  first  part  of  the  work  consists  of  a  simple  "  check-list"  of  the  ld> 
species,  in  which  an  attempt  has  been  made  to  introduce  some  kind  of 
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Dnifonsit?  in  the  popular  desigDation  of  a  species,  to  sapersede  the 
nnmeroas  local  names  in  nse,  by  {pviug  an  English  equivalent  of  the 
technioat  Latin  and  Greek  titles  employed  by  natiiralist«.  Tbe  next, 
and  larger  portion  of  the  vork  is  devoted  to  a  speciflcatlon  of  the  locality, 
soarce,  and  nature  of  the  variona  preserved  examples  of  each  spedes, 
with  a  biblographical  reference  to  a  good  pablished  description  thereof. 
Following  this  is  a  "  List  of  specimens  dstind  by  tbe  National  Mnsenm," 
DumberiDg  in  all  132,  of  which,  however,  78  are  daplicates  wished  for 
of  examples  already  in  the  collection,  leaving  bat  54  new  species  desired 
to  complete  the  Mnseam  series.  The  whole  is  followed  by  copioas  in- 
dexes ;  1st,  to  the  generic  and  specific  names  f  3d,  to  the  common  names ; 
dd,  to  the  localities  whence  obtained ;  4th,  to  the  names  of  oontribators; 
and  lastly,  the  general  index.  This  bolletin  forms  an  octavo  volume  of 
254  pages.  This  work  is  to  be  followed  by  a  supplementary  one  giving 
a  cuefbl  and  concise  desoriptioD  of  each  species  of  the  class.  Hiis  is 
now  in  preparation. 

Bnlletin  UTo.  22  of  tbe  National  Mnseam  has  been  published  daring 
the  year.  It  is  eDtitled  "Onide  to  the  Flora  of  Washington  and  vicinity,'' 
by  Lester  F.  Ward.  The  work,  besides  the  catalogue  of  the  flora  of  the 
District,  with  ftall  notes,  contains  a  sketch  of  the  early  botanical  labors 
undertaken  by  former  students,  the  range  of  the  flora,  notices  of  local- 
itiea  of  epeciM  interest,  the  flowering-time  of  plants,  and  many  interest- 
ing facts  relating  to  aotamnal  flowering,  albinos,  and  doable  flowers,  a 
atatistical  view  of  the  flora,  a  comparison  with  others,  notes  npon  abnn* 
-daut  and  scarce  species,  classiflcation,  common  names,  &c.  There  is  also 
included  a  check-list  of  the  plants  for  the  nse  of  those  who  may  be  form- 
ing herbaria  uid  an  excellent  map  of  tbe  region  considered.  An  ap- 
pendix is  devoted  to  directions  for  collecting,  which  gives  ample  instrac- 
tion  for  the  preparation  of  an  herbarium,  tbe  collection,  preservation, 
and  identiflcation  of  plants,  as  well  as  the  proper  way  to  arrange  dapli- 
cates for  readily  making  exchanges.  This  is  also  published  in  separate 
form  as  No.  160  of  Smithsonian  series.  A  fall  and  complete  index  forms 
■a  oseful  featare  of  the  work,  the  whole  making  an  octavo  volume  of  265 
pages. 

Another  Bolletin  of  the  National  Mnseam,  No.  11,  which  had  been  for 
A  long  time  in  tbe  bands  of  the  printer,  was  issued  dnring  18S2.  It  is 
•entitled  "  Bibliography  of  the  Fishes  of  the  Pacific  Coast  of  the  United 
States  to  the  end  of  1879,"  by  Theodore  QilL  The  author  gives  an 
■enumeration  in  cbronotogioal  order  of  the  memoirs  and  articles  of  all 
kinds  that  have  been  published  on  the  fishes  of  the  Pacific  coast  of  the 
United  States.    The  Bulletin  forms  an  octavo  volume  of  77  pages. 

The  important  work  of  Mr.  Samuel  H.  Sondder,  referred  to  in  the 
report  for  1880,  relative  to  the  names  which  have  been  given  by  writers 
on  natural  histoiy  to  genera,  has  been  published  in  part  daring  the 
year.  It  forms  Bulletin  No.  19  of  tbe  National  Huseum,  and  is  entitled 
-"NomendatorZoologioas.   Aa  alphabetical  list  of  all  generic  names 
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that  have  been  employed  by  aatnraligts  for  receoc  aad  fossil  aoimals 
from  the  earlieat  times  to  the  close  of  the  year  1879."  In  two  parts. 
Part  L  *'  List  of  Generic  names  employed  in  Zoology  and  Paleontology 
to  the  close  of  the  year  1879,  chiefly  snpplemental  to  those  catalogued 
by  Agassiz  and  Marscball,  or  indexed  in  the  Zoological  Becord."  It 
forms  an  octavo  volnme  of  39S  pages. 

Of  the  class  of  *'  Proceedings  of  the  National  Museum,"  volame  lY 
has  been  pnblisbed.  This  work,  commenced  in  April  1881,  printed  by 
signataree  as  matter  was  prepared,  and  completed  in  Angnst,  1882, 
comprises  biological  and  other  notices  by  S.  F.  Baird,  T.  H.  Bean,  C. 
Bendire,  C.  H.  Boyd,  W.  B.  Carlin,  W.  H.  Dall,  F.  M.  Endlioh,  W.  G. 
ParloT,  C.  H.  Gilbert,  T.  Gill,  W.  0.  W.  Glazier,  Q.  BrQwn  Goode,  G.  W. 
Hawes,  B.  Ingersoll,  S.  E.  Johnson,  D.  S.  Jordan,  P.  h.  Jony,  G.  S. 
Lawrence,  W.  N.  Lockington,  O.  Lngger,  C.  h.  McKay,  M.  A.  Moore, 
A.  Firz,  F.  M.  Platean,  J.  T.  Port«r,  B.  Eatbbnn,  G.  Ban,  B.  Bidgwa?, 
J.  A.  Byder,  B.  W.  Shofeldt,  B.  Smith,  S.  B.  Smith,  L.  St^neger,  F. 
W.  Tme,  L.  F.  Ward,  and  O.  A .  White.  These  papers  are  followed  by 
an  appendix  of  141  pages,  comprising  18  circalars  issned  by  the  Haseum. 
The  whole  forms  an  octavo  volame  of  680  pages,  illnstrated  by  1  platA 
of  13  figures,  and  by  16  figures  in  the  text. 

For  several  years  past,  nnder  the  co-operation  of  the  SmitfasoniaD 
Institation  and  the  United  States  Coast  and  Geodetic  Survey,  a  collec- 
tion baa  been  made  of  the  data  obtainable  as  to  the  relative  heights  of 
points  over  the  surface  of  the  continent  of  North  America,  with  a  view 
to  gather  these  together  for  permnnent  record  and  publication,  and  to 
form  the  groundwork  of  a  hypsometrical  map. 

This  collection  has  been  intrusted  to  Mr.  W,  L.  Nicholson,  topog- 
rapher of  the  Po6t-0£Bce  Department,  who  has  devoted  as  much  leisure 
time  as  he  could  command  to  the  extensive  correspondence  required  and  ' 
to  the  co-ordination  of  the  large  mass  of  material  gathered.  But  the 
engroesing  nature  of  the  duties  of  his  office,  having  delayed  the  progress 
of  this  work,  a  transfer  has  been  made  daring  the  past  year  of  all  tiiis 
material  from  the  Smithsonian  Institation — nnder  whose  more  imme- 
diate direction  the  work  has  been  prosecuted — to  the  Coast  and  Geo- 
detic Survey,  one  of  whose  officers  may  be  assigned  for  the  continuation 
of  this  important  sabjeot 

Smitkaonian  Annual  Report, — t  regret  to  state  that  np  to  this  time,  the 
annual  report  of  the  Begents  for  1881  has  not  been  published.  It  was 
txansmitted  to  Congress  on  the  1st  of  March,  1882,  and  has  ever  since 
been  in  the  hands  of  the  Public  Printer. 

This  work  inclades  the  usual  Journal  of  Proceedings  of  the  Board  of 
Begents,  with  the  reports  of  the  Secretary,  of  tbe  Executive  Committee, 
and  of  the  National  Museum  Building  Commission.  The  "General 
Appendix"  contains  first  a  "Becord  of  recent  scientific  progress."  In- 
troduction by  the  Secretary;  astronomy,  by  E.  S.  Holden;  meteorology, 
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Ac,  by  Cleveland  Abbe;  physios,  by  G.  F.  Barker;  ohemiatry,  by  the 
same ;  botany,  by  W.  O.  Farlow ;  Ecology,  by  Theodore  Gill,  and  anthro- 
pology, by  0.  T.  Masoo;  next,  miacellaneoas  papers  and  abstracts  relaU 
iiig  to  anthropology,  and  the  papers  by  J.  Howard  Qore,  on  tiukahoe 
or  Indian  bread;  and  by  Or.  H.  Boehmer,  on  the  history  of  the  Smith- 
sonian system  of  exchanges;  both  of  vhich  have  already  been  de- 
eoribed.  The  whole  will  f6rm  an  octavo  volume  of  sometliing  ov«r  8db 
pages,  illnstiated  with  83  cats. 

ASTBONOMIOAI.  AHNOUKOBMBNTS  BT  TBLXOBAPH. 

The  service  ondertakeD  by  the  Inatitotion  in  1863,  in  the  interests  of 
astrooomioal  science,  of  aotiDg  as  the  oentoal  mediam  of  reception  and 
transmission  of  telegraphic  annooncements  of  dieooveries,  continues  to 
be  T^dered,  with  general  satisfaction  to  observers.  It  is  of  conrse 
anderstood  that  this  Institution  is  merely  the  channel  of  an  inUntational 
exchange  of  astronomical  research,  and  that  it  ondertahes  to  act  only 
aa  the  intermediary  between  foreign  anddomestioobservatories,  tboogh 
It  has  long  been  a  desideratnm  to  have  the  annonncements  of  American 
discoveries  folly  distribated  in  onr  own  conntry — a  reenlt  which  has 
to  some  extent  been  effected  by  the  constant  practice  of  the  Institntion 
to  have  both  ftnreign  and  American  discoveries  promptly  transmitted 
to  the  Ntiw  Tork  and  National  Associated  Press  for  immediate  pnbli- 
cation. 

The  AUantio  Cable  Company  and  the  Western  Union  Telegraph 
company  still  coutinae  with  their  accostomed  liberality  to  forward 
tiie  Smithsonian  dispatches  free  of  charge ;  an  enlightened  apprecia- 
tion of  the  pnblio  valae  of  sneh  researches,  and  a  oonrteoas  and  hearty 
co-operation  in  soientiflo  work  which  shoold  always  receive  our  most 
thankfhl  recognition. 

The  following  is  the  list  of  astrooomioal  discoveries  of  minor  planets 
and  comets  made  daring  the  past  year: 

Litt  of  planetoids  discoeered  in  1882. 


No. 

Name. 

Date. 

DiacOTBnt. 

DiMMver- 
er'aKo. 

ObMrrator7. 

Jan.    18 

PBb.       9 

Uar.   10 
Mm.   30 
April  19 
Jnly    19 
Aog.    12 
Ang.    19 
Ang.   39 
Sept.    3 
Sept.  10 

30th, 

3lBt. 

38d. 
33d. 
34tb. 
36th. 

sth. 

36tb. 

^'; 

3aui. 

Ooeana 

Heniietta 

Wwingia 

1SS£".:;:;;;: 

3i7 

Sifr.."!";!:;::: 

Paris. 
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It  will  be  noticed  that  wbile  only  one  new  planetoid  was  observed  in 
1881  (the  ;ear  of  the  last  report),  elevaa  have  been  discovered  in  the 
year  1882.  The  irregularity  of  nambers  added  to  the  list  in  snccessive 
yews  has  not  been  observed  to  follow  any  assignable  role.  The  follow- 
ing table  gives  a  synopsis  of  the  whole  range  of  planetoidal  discovery 
by  years,  indading  the  first  four  leading  bodies  of  the  gronp  observed 
at  tJie  b^inning  of  the  present  centary : 


Whole 


of  planetoid*  yearly  dieeoveni. 


1801... 

1855... 

1 

5 

18S3... 

1870... 

1804... 

a 

1B57... 

tf 

1864... 

:i 

1807... 

IKl.. 

« 

1668... 

5 

1865... 

■A 

1845... 

H 

1 

1886... 

1646... 

1863.. 

4 

leeo... 

1867... 

1874... 

1847... 

..8 

1861... 

1868... 

..IS 

1875... 

...17 

1882 11 

From  this  table  it  is  seen  that  while  only  13  of  these  bodies  had  been 
det49Cted  in  the  first  h^  of  the  centnry,  the  remaining  218  all  belong  to 
the  past  thirty-two  years.  Or,  while  the  first  qnarter  gave  4,  the  second 
qoarter  gave  9,  the  third  qnarter  144,  and  the  last  qnarter  gives  the 
still  hif^er  rate  of  more  than  10  per  annum.  Or,  still  more  specifically 
(following  the  oolamns  of  the  table),  the  first  forty-seven  years  gave  8, 
the  next  seven  years  26,  the  next  seven  years  39,  the  next  seven  years 
36,  the  next  seven  years  60,  and  the  last  seven  years  74. 

DigtribiUion  of  the  dUeovery  of  pUaietotd*. 


1  dueovered  in  1601, 1802, 1804, 1807, 1845, 

1848,  1849, 1869, 1B«1, 
S  diaeowed  in  1851,  1863,  1869. 

3  diMWT«red  in  1847, 1850, 1864,  1866, 1870. 

4  diseoTered  In  1853, 1855, 18B7. 

5  dtKorend  in  1856, 1858, 1860, 1802, 1871. 
fi  diMWTored  in  16&4,.186e,  1873,  1874. 


8  dlaoaTered  In  1663, 1880. 

9  diaaoTMed  In  1667. 
lOdiaoorered  in  1861,  ISH'. 

11  diBoorered  in  1S7S,  1683. 

12  dlMorered  In  1868, 1876, 187& 
17  diaooToed  In  187E. 

20  diMOT«red  in  1879. 


Liet  qf  comtU  olaerved  j»  1 


No. 

Hum. 

Dftte. 

ObMnfttmr- 

I 

n 

WrfWeomrt 

Crnll'ieomM.... 

Mu.   17 

Sept.    7 
8«pt.  13 

ChulM  B.  Welli  . . 

Mr.  Piiil»y 

E.E.  Bar£ud 

Albany,  K.  T. 
C»i«o(^Go»dHope,aA«o». 



IhefoUowiDg  brief  notice  of  these  intovsting  objects  has  been  kindly 
fomisbed  by  Prof  Asaph  Hall,  of  the  U.  S.  Naval  Observatory. 

"Comet  1, 1882,  was  discovered  by  Charles  S.  Wells  at  the  Dadley 
Observatory,  Albany,  N.  T.,  March  17, 1882.  Observations  were  made 
in  the  sont^em  hemisphere  nntil  Jaly  26, 1882.  No  definitive  orbit  has 
been  determined  yet,  bat  probably  the  orbit  is  nearly  paraboUo."  [That 
is,  a  very  elongated  ellipse.] 
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"  Comet  n,  1882,  waa  the  great  oomet  of  the  year.  It  was  seen  vttb 
the  naked  eye,  at  many  places  in  the  nortbem  braoiBphere ;  bat  the 
first  aocarate  observations  seem  to  be  those  made  by  Hr.  Fiolay  at 
tbe  Cape  of  Good  Hope  od  September  7.  This  comet  was  very 
bright,  and  tab  remarkable  on  acconnt  of  several  condensed  parts  that 
were  seen  In  its  nncleos,  and  which  led  to  statements  of  a  separation 
of  this  nncleos.  Bnt  these  brighter  parts  were  always  connected  by 
fidnter  parts  of  the  coma.  It  is  probable  that  these  apparent  separa- 
tions have  led  to  discordancies  In  the  observations,  which  will  make  it 
difflonlt  to  combine  the  namerons  positions  of  this  comet  into  a  homo- 
geneooa  system.  Several  elliptic  orbits  have  been  compnted,  the  pe- 
riodio  times  varying  from  five  hnndred  to  a  tbonsaod  years." 

"Oomet  III,  1882,  was  a  faint  object.  It  was  discovered  by  Mr.  E.  B. 
Barnard,  at  Nashville,  Tenn.,  September  13, 1883.  Observations  were 
made  in  the  soathem  hemisphere  on  December  8,  and  probably  it  was 
followed  longer.    The  orbit  seems  to  be  parabolic' 

The  wide  interest  felt  by  astronomers  in  the  Smithsoniaa  interna- 
aonal  announcements  of  planetary  and  cometaiy  discoveries  is  evinced 
by  tiie  number  of  proposals  and  snggestions  received  at  the  Institntion, 
for  increasing  the  range  and  efficiency  of  the  service.  On  one  hand, 
fteqnent  applications  have  been  made  to  the  Institation  urging  that 
American  discoveries  shoold  be  widely  telegraphed  at  home  as  well  as 
abroad.  On  another,  it  has  been  repeatedly  nrged  that  in  view  of  the 
comparatively  ephemeral  character  of  the  appearances  of  most  of  the 
comets,  &eqnent  and  prompt  announcements  should  be  telegraphed  of 
observed  changes  of  position  fiom  day  to  day,  as  well  as  of  provisional 
oompntatioos  of  orbits.  Valuable  as  snch  early  information  would  evi- 
dently be,  Uie  Institution  has  not  been  able  (in  the  support  of  its  other 
moltitadlaoos  interests)  to  incur  the  additional  expense  of  such  trans- 
missions. And  the  liberality  of  the  various  telegraphic  companies  has- 
already  been  so  extended  beyond  original  purpose  and  proposal,  that 
we  can  hardly,  with  propriety,  solicit  this  large  increase  of  concession. 

The  "  Soienoe  Observer,"  published  at  Boston,  has  (with  a  oommend- 
alde  enterprise),  in  connection  with  the  Harvard  College  Observatory,. 
entered  this  field  of  active  oseMness,  and  by  means  of  "special  cir- 
onlara"  has  acceptably  supplemented  the  work  of  the  Institution  in  tfais- 
department.  The  peonliar  cable  code  employed  by  the  "  Soienoe  Ob- 
server" has  not  however  commended  itself  for  adoption  by  the  Smith- 
aouiaa  Inatitntton. 

Then  hab  been  some  difl^renoe  of  opinion  among  astronomers  as  to- 
the  best  ftum  of  presentation  of  the  elements  of  posiUon  of  a  new  comet 
or  planetoid.  From  want  of  carfs  or  of  attention  by  some  to  the  pub- 
lished fbrmalie  in  annonnoing  their  discoveries,  difBeolties  of  interpre- 
tation have  oooaaionatly  arieeo.  A  portion  of  the  correspondence  or 
Uie  InstttatioD  on  this  snmeot  Is  given  in  the  appendix  to  tliis  reports 
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The  Smitbsoman  system,  bo  long  condacted  withbeoeflt  to  libraries 
and  individuals  in  this  coaiitry  and  abroad,  has  received  new  impetus 
and  extension  daring  the  past  year.  I  have  already  referred  to  an 
elaborate  history  of  the  system,  and  of  the  eflforta  made  to  promote  iu- 
terchange  of  the  literary  and  scientific  prodactions  of  difTerent  coantries, 
pnhliBhed  by  the  loBtitation  during  the  year,  and  it  is  only  neceBsary 
here  to  pieeent  the  nsaal  statistica  of  the  seirice.  For  a  fall  account 
of  the  detuls  of  operations  I  refer  to  Mr.  Boehmer's  report  in  the  ap- 
pendix. 

The  total  number  of  establishments  outside  of  the  United  States  with 
which  oorrespondence  and  exchange  have  been  condncted  amounts  to 
3,726,  an  increase  of  about  800  over  the  list  of  1881.  The  nnmber  of 
packages  received  irom  Europe  for  distribution  in  the  United  States 
daring  the  past  year  amounted  to  7,187;  the  nnmber  of  packages  from 
the  United  States  received  for  truismission  abroad  has  amounted  to 
19,292;  making  an  aggregate  of  26,479  packages. 

The  parcels  received  ftom  Europe  for  distribation  in  America  are 
generally  forwarded  to  their  respeetive  destinations  in  smaller  bundles^ 
or  in  paper  wrappers.  The  parcels  received  for  transmission  to  foreign 
countries  are  carefully  packed  in  boxes.  Of  these  there  wore  shipped 
during  the  past  year  422,  occupying  a  bulk  of  2,960  cnbic  feet,  and 
weighing  106,600  pounds. 

As  heretofore,  the  Institution  is  greatly  indebted  to  the  lines  of  ocean 
steamers  between  the  United  States  and  other  oonntries  of  the  world ; 
and  grateful  acknowledgment  is  dne  particnlarly  to  the  agents  of  the 
following  companies  for  the  continuation  of  their  important  favors  in 
the  free  transmission  of  Smithsonian  packages :  Anchor  Steamship  Com- 
pany, Atlas  Steamship  Company,  Oompagnie  G^ntirale  Transatlantiqae,, 
Canard  Steamship  Company,  Hamburg  American  Packet  Company, 
Inman  Steamship  Company,  Merchants'  Line  of  Steamers,  ITetherlands 
American  Steam  ITavigatioa  Company,  IlTew  York  and  Brazil  Steamship 
Company,  New  York  and  Mexico  Steamship  Company,  Korth  German 
Lloyd  Steamship  Company,  Pacific  Mail  Steamship  Company,  Pacific 
Steam  Navigation  Company,  Panama  Bailroad  Company,  Steamship 
Lines  for  Brazil,  Texas,  Florida,  and  Xassan,  N.  P.,  White  Cross  Line 
of  Antwerp. 

The  railroad  companies  connecting  Washington  and  Baltimore  and 
Sew  York  have  also  continued  their  favor  of  special  rates  of  ^barges  for 
freight.  These  are  the  Pennsylvania  Bailroad,  the  Baltimore  and  Ohio 
Bailroad,  and  tiie  Baltimore  and  Potomac  Bailroad. 

Acknowledgments  are  also  doe  to  the  foreign  ministers  and  consols 
of  the  v^ons  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  countries  which  they  respeoUvely  represent 
aod  transmitting  them  with  care  to  their  destination, 
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bi  1860.  In  18BL 

iMieo. 

1.  FOTfimlndlatritaitlMi: 

8,071 
3,156 

8,W8 

4,326 
5,436 

7,066 

14,175 
6  670 
15.1M0 

15,660 

1B,S9B 

31,668 

36,015 

37,551 

58,047 

TraiumiaiUflu  duri*f  the  kut  eight  yean. 

1.  WOaXIQS  BXCHASOXa. 


1975.  1S76.  1877.  187B.  1879.  1880.   1881.   ISSSI. 


Weight,  In  ponnda...  15,: 


30,750  90,260  Sff,2S0  W.Wb 


1  DOVESTIO  ixcHAiroxa 


Total  ftdtoMM  to  In- 

339 

aai 

310 
338 

392 
374 

30% 
370 

444 

341 

386 
660 

600 
454 

Totri  nnmbOT  of  p«i^ 
oelstoinrtitntibni. 

Tot«I  number  of  p»r- 
oeUtoindlYidaftla. 

3,619 

i.oe 

3,705 
1,118 

3,868 
1,094 

4,060 
1,233 

6,786 
1,186 

4,081 
1,566 

7,066 
1,347 

7,  US 

i,i«r 

Totd  number  of  pw 
eels 

4,661 

4,863 

4,909 

5,292 

6,971 

5,687 

8,433 

6,360 

■■  OOTBUnCSHT  BXCEAITQBS. 


otal  nnmber  of  boxe«. 


Formgn  tiuMMtoM  jn  dorrMpondewos  vaith  fke  SmithamUan  InatUwtion. 


Comparative  table  of  tame  during  the  last  ten  yean. 

1873. 

1874. 

1875. 

1876. 

1877. 

187a 

1879. 

1880. 

1681. 

1881. 

8,145 

2,146 

2,S0T 

9,876 

2,330 

9,333 

9,481 

8,609 

9,906 

3,796 
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Qowrnment  i>i>e«iiwn(  Exchange. — ^la  addltioD  to  its  general  foDctlDti  of 
iatermediat;  between  the  institatious  of  the  New  World  and  tbe  Old, 
tiie  Smithsonian  Institntion  haa  been  for  some  years  the  agent  of  the  Gov- 
ernment for  the  exchange  of  public  docnments  and  other  official  pabli- 
cations,  in  tiie  interest  of  the  Libraiy  of  Congress,  and  aiider  the  provis- 
ions of  law.  By  act  of  Oongrees,  fifty  copies  of  all  publications  of  the 
United  States  Government,  whether  ordered  for  the  nse  of  Congress  or 
of  the  DepartmeDtfl,  are  available  for  distribution,  nnder  the  direction  - 
of  the  Joint  Library  Oominittee  of  the  two  hoases  of  Congress,  to  snoh 
foreign  Governments  as  agree  to  make  a  corresponding  return'.  These 
-retains,  when  received,  are  forwarded  direotiy  to  the  Library  of  Con- 
gress, withoat  being  entered  on  the  records  of  this  lustitntioa.  A 
detailed  report  in  an  appendix  gives  all  the  information  possessed  un- 
der this  head,  inclodiug  the  aggregate  of  euohdiatribation,  the  agencies 
through  which  it  has  been  effected,  and  the  parties  interested  in  the 
exchange. 

Li»t  of  OovenmmU  to  Khichioxei  "16"  mtd  "17"  leeresmt  in  18S2. 


Aigentina  Confedai- 
Bdcdob  Ayna. 

Bnzil. 

Cmnadft. 

OnUriO. 
Cbili. 
Colombia,  U.  S.  of 


Dcomftik. 


WOrUmbctK. 
OrMt  Britain. 

H*;tL 

Hnngmry. 


Indl*. 

Boada. 

lUly. 

SoDth  Anatralia. 

Japan. 

Spain. 

Uoxieo. 

8w«deD. 

NeUierUDda. 

SwitMTlaod. 

New  BmOi  WalM. 

Tannania. 

Turkey. 

Norway. 

Tentanela. 

Portugal. 

Tiotoria. 

Colombia,  Hnngary,  and  India  were  famished  with  tbe  entire  set  of 
17  boxea  (A  to  B).  France  has  received  3  sets  of  all  the  docnments 
except  box  "  17,"  of  which  only  one  was  sent,  the  practice  of  sending 
double  seta  having  been  discontinued. 

LIBBIBT. 

Tbe  large  Increase  in  the  number  of  books  and  pamphlets  received  in 
1881  (tbe  total  number  amoonting  to  11,950  pieces)  has  been  well  main- 
tained during  1882,  by  the  accession  of  11,789  pieces,  as  detailed  in  tbe 
following  statement.  This,  compared  with  the  8,670  pieces  received  in 
1880,  represents  a  very  gratii^lng  increase. 

As  already  explain^,  the  books  and  articles  received  by  the  Smith- 
sonian Institution  (excepting  only  such  as  are  needed  for  immediate 
reference  by  the  specialists  of  the  Institation  and  National  Moseam) 
are  deposited  at  once  in  the  Ijbrary  of  Congress,  and  represent  a  very 
large  part  of  the  mass  there  which  is  at  present  calling  so  earnestly  for 
proper  accommodation. 

Beference  has  been  made  in  a  preceding  report  to  the  arrangements 
for  obtaining  a  special  library  for  the  service  of  the  National  Musenm; 
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the  effort  being  made  in  all  cases  to  aecnre  duplicate  copies  of  the  trans- 
acCioiis,  monographs,  &c;  one  to  be  transferred  to  the  Library  of  Con- 
gress, the  other  to  be  placed  in  the  library  in  qaestioo. 

The  report  of  Mr,  Tiae,  in  charge  of  tbe  National  Mnsenm  Library, 
shows  a  stock  of  nearly  10,000  volumes  and  pamphlets;  nearly  all  dn- 
plicates,  as  already  explained,  with  the  exception  of  certain  works  pre- 
sented by  myself.  In  the  increasing  amonnt  of  routine  work  with  which 
I  am  charged  in  the  several  capacities  of  Secretary  of  the  Smithsonian 
Institution,  Director  of  the  National  Museum,  and  Commissioner  of 
Fish  and  Fisheries,  it  has  become  entirely  out  of  the  question  to  con- 
tinue those  special  researches  in  zoology,  to  which  I  devoted  so  much 
time  in  the  early  years  of  my  connection  with  the  Smithsonian  Institu- 
tion,  and  for  which  I  had  accumulated,  at  my  own  expense,  a  large 
number  of  important  works.  These  I  have  now  formally  presented  to 
the  liibrary  of  the  National  Museum,  feeling  assured  that  they  will  do 
the  most  good  in  that  connection. 

The  most  important  source  of  snpplj^  to  tbe  Library  of  the  National 
Moseam  consists  in  the  direct  exchanges  of  publications  for  those  of 
foreign  mnsenms,  and  of  scientific  societies,  and  of  specialists  in  uatn- 
Tal  history.  Little,  if  anything,  however,  comes  in  not  obtained  under 
similar  circumstances  by  the  exchanges  of  the  Smithsonian  Institution. 

Under  the  regulations  of  the  Mnsenm,  tbe  curators  in  charge  of  specif 
divisions  are  permitted  to  withdraw  from  the  central  library  all  works 
relating  exclusively  to  the  departments  of  which  they  have  charge. 
Mixed  works,  however,  or  those  covering  the  scope  of  at  least  two  or 
more  divisions,  are  retained  in  the  central  library;  a  record  of  the 
transfer  being  kept  in  the  central  office,  so  that  an  apphoant  for  a  par- 
ticular book  can  be  directed  to  the  office  where  it  is  to  be  found. 

It  is  very  desirable  that  some  arrangement  be  made  by  which  a  rec- 
ord of  all  books  in  the  various  public  libraries  in  Washington  can  be 
kept  in  some  central  office;  so  tliat  a  person  wishing  to  refer  to  a  par- 
ticular  title  may  have  the  means  of  knowing  whether  it  is  in  the  city, 
and  which  of  several  depositories  may  be  the  most  convenient  to  him. 
This  can  best  be  done  through  the  natural  ceuter  of  reference — ^the 
Library  of  Congress, 

If  a  law  were  passed  making  it  obligatory  upon  the  librarians  of  the 
various  Departments,  Bureaus,  &c.,  to  prepare  card  catalogues  accord- 
ing to  the  rules  of  the  Congressional  Library,  and  to  deposit  therein  a 
duplicate  set,  they  could  be  then  collectively  arranged  in  proper  alpha- 
betical or  systematic  sequence,  and  be  aviulable  for  the  objects  in  ques- 
tion. Of  course  this  would  involve  a  considerable  amount  of  clerical 
labor,  but  a  moderate  appropriation  might  be  made  to  meet  it  at  the 
outset;  after  which  the  annual  accretions  of  the  libraries  could  easily  be 
recorded  without  extra  expense. 

The  following  is  a  statement  of  books,  pamphlets,  maps,  and  charts 
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received  by  the  Smitbeonian  Institotlon  daring. the  year  1883,  and  trans- 
ftrred  to  the  library  of  Oongress  or  to  that  of  the  Katioaal  Mnseam: 
Yolnmes : 

Octavo  or  smaller 993 

Qnarto  or  larger 303 

1,296 

Parts  of  Tolames : 

Octavo  or  smaller 3,005 

Qnarto  or  larger 6, 034 

8,039 

Pamphlets : 

Octavo  or  smnllet 1, 932 

Qnarto  or  larger , 370 

2,303 

Haps  and  oharts 163 


Total 11,789 

TotaU  received  for  the  Uut  ten  jfear$. 


1873 6,697 

1874 5,640 

1875 7,047 

1876 7,585 

1877 8, 726 


1878 8,729 

1879.. 10,203 

1880 8,670 

1881 11,959 

1882 11,789 


It  sboald  be  mentioned  that  tbe  Secretary  of  the  Interior  has  granted 
to  employes  of  the  N'ational  Masenm  the  use  of  the  library  of  bis  Be- 
partmeot  on  Mondays  between  2  and  4  o'clock  p.  m. 

MEOBOLOGT. 

I  have  to  record  the  lamented  death  of  Ure.  Habbibt  A.  Henrt, 
widow  of  Professor  HziraY,  which  took  place  in  this  city  on  the  25th  of 
last  Hatch.  This  estimable  lady,  a  native  of  Schenectady,  N.  Y.,  whose 
maiden  name  was  Harriet  L.  Alexander,  was  married  to  Prof.  Joseph 
Henry,  at  Albany,  H".  T.,  in  May,  1830.  For  forty-eight  years  she  en-  . 
joyed  a  bappy  domestic  life,  respected  and  beloved  by  all  who  knew 
her.  The  death  of  her  honored  husband  in  1S76  was  a  severe  blow, 
from  which  she  never  ftally  recovered. 

The  melancholy  daty  devolves  npoh  me  of  aonoancing  the  death 
of  two  employ^  of  the  Smithsonian  Institution  doring  the  past  year. 
The  two  whose  loss  I  have  to  record  are  Dr.  George  W,  Hawes,  curator 
of  the  department  of  mineralogy  and  economic  geology  in  the'National 
Mosesm,  who  died  on  the  22il  of  Jnne,  1883;  and  Hr.  Joseph  B.  Her- 
ron,  janitor  of  the  National  Masenm,  who  died  on  the  9th  of  April, 
1882. 

The  following  sketch  of  the  life  and  scientific  labors  of  Dr.  Hawes 
has  been  prepared  by  Mr.  F.  P.  Dewey,  curator  of  metallurgy  in  the 
National  Huseum : 
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"OBOBas  Wesson  KA-Vob,  eon  of  Bev.  Alfjred  Haves  and  OlariBsu 
F.  Partridge,  was  bom  December  31, 1819,  at  Marioa,  Ind^  where  his 
father  was  (uigaged  in  missionai;  labor.  Bot  a  sm^  portioo  of  bis 
life,  however,  was  spent  in  his  native  place,  as  both  bia  parents  died 
when  he  was  qnite  young,  in  consequence  of  which  the  &m)ly  was 
broken  op,  and  he  removed  to  Worcester,  Mass.,  where  he  was  taken 
care  of  and  broaght  np  by  kind  friends.  His  early  edocatlon  and  prep- 
aration fbr  the  ShefBeld  Scientific  School  was  obtained  in  the  pnblio 
schools  of  Worcester.  In  1865  he  became  a  member  of  the  Sheffield  Sci- 
entific School  at  New  Haven,  where  he  remained  twoyears,  at  theend  of 
which  time  he  went  to  Boston  to  go  into  basiness.  Business  life,  how- 
ever, did  not  at  all  snit  him,  as  his  natural  love  for  science  and  investi- 
gation and  the  acquirement  of  knowledge  for  its  own  sake  was  unosnally 
strong,  so  that,  despite  a  very  flattering  offer  to  remain  in  Boston,  in 
1871  he  returned  to  New  Haven,  and  graduated  from  the  Sheffield 
Scientific  School  in  1672.*  The  year  after  graduation  be  was  Prof.  S. 
W.  Johnson's  private  assistant  in  his  laboratory  at  New  Haven.  At 
the  beginning  of  the  college  year  1873,  he  became  assistant  to  Prof. 
Geo.  J.  Brush,  and  instmctor  in  mineralogy  and  blowpipe  in  the  Shef- 
field Sdentific  School,  a  position  which  he  Med  very  successfully  and 
nninterraptedly  nntil  1878,  and  with  some  intermissions  until  the  end 
of  1880.  Hia  duties  in  this  position  were  very  congenial  to  his  tastes 
and  allowed  him  to  devote  considerable  time  to  his  favorite  studies 
and  lay  a  permanent  foundation  for  his  after  work.  It  was  during  the 
early  portion  of  tbis  period  that  microscopic  lithology  began  to  come 
into  prominence,  and  he  was  among  the  first  in  this  country  to  study 
that  subject  carefully  and  thoroughly,  and  so  impressed  was  he  with  its 
possibilitiea  that  he  made  it  his  specialty  and  during  the  remainder  of 
his  lifb  gave  it  his  bestefibrts,  doing  all  in  his  power  to  aid  in  its  devel- 
opment He  was  so  sncoessM  that  at  the  time  of  his  death  he  was  the 
recognized  anthority  npon  the  snty^ct  in  this  country.  In  the  spring 
of  1878,  be  went  abroad  and  spent  the  snmmer  semester  at  Breslao, 
under  I^f.  A.  Von  Laslaux,  studying  chiefly  microscopic  lithology.  The 
winter  of  1878-'79  was  spent  at  New  Haven,  and  in  the  spring  of  1879 
he  again  went  abroad  and  remained  until  June,  1880.  During  this  visit 
he  divided  his  time  between  mineralogy  and  crystallography  at  Bonn, 
with  Professor  Ycm  Bath,  and  lithology  at  Heidelberg,  with  Professor 
Bosenbosch,  &om  whom  be  won  golden  opinions.  Before  returning  he 
took  the  degree  of  Doctor  of  Philosophy  at  the  latter  university.  The 
remainder  of  1880  was  spent  at  New  Haven,  bnt  at  the  end  of  November 
be  was  appointed  a  special  agent  of  the  tenth  ceusns  to  investigate  the 
quany  industry  of  the  United  States,  and  on  the  Ist  of  January,  1381, 
curator  of  the  geological  department  in  the  National  Museum,  which 
occasioned  his  removal  to  Washington,  D.  0. 

*Tbe  snnimer  of  ISTi  wm  paaaed  ftt  Eoatport,  M*iD«,  on«of  the  party  of  tlio 
United  States  Fiah  Commiasion,  then  prosecuting  it*  BatMtj  iattttigatiwu  in  th« 
wftten  of  the  Bkj  of  Fnndy. 
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'fTTp  to  this  time  his  life,  alUioagh  quite  proliflo  in  reaalts,  had  been 
mainly  one  of  Btady  and  pTeparation,  and  very  few,  indeed,  of  his  age 
oonid  be  fband  so  well  prepared  to  undertake  extenaive  and  far-reaching 
JDvestigations.  UpoD  coming  to  Washington  the  investigation  of  the 
qnany  iodnstiies  of  the  oonntry,  which  was  nndertaken  nnder  the  joint 
aospices  of  the  Smithsonian  Inatitntion  and  the  censos,  opened  np  a 
broad  andalmostnnoocapiedfleld  forhis  activities,  and  he  andertook  it 
with  alliheeameBtoess  and.zestof  one  well  prepared  and  confident  of 
accomplishing  mnch  good  in  the  increase  of  knowledge.  The  plan  of  this 
work  as  Iwd  oat  by  Dr.  Hawes  -was  very  broad  and  comprehensive  in  its 
scope.  Besides  the  collection,  arrangement,  and  study  of  the  statistics 
of  the  indostries,  it  included  the  stady  and  description  of  the  occnrrence 
and  pr^uration  of  bnilding  stones;  the  collection  of  specimens  from  all, 
tiie  regions  of  production  which,  when  properly  dressed,  shonid  form  a 
graphic  representation  of  the  natoral  materials  of  constmotion  of  the 
whole  country;  the  thorongb  examination  of  these  specimens  microscop* 
ically,  chemically  and  physically ;  and,  in  fact,  the  thorongh  and  com- 
plete stady  of  the  subject  in  all  its  branches ;  so  that  had  he  lived  to 
complete  tlie  work  there  can  be  no  doubt  that  it  would  have  been  very 
firuitfiil  of  good  reaalts.  His  earnestness  and  zeal,  however,  led  him  to 
overtax  himself,  imd  it  was  not  long  before  it  became  evident  to  his 
friends,  although  not  to  himself,  that  his  health  was  being  seriously 
undermined;  bat  near  the  end  of  the  year  even  he  became  alarmed  at 
the  evident  signs  of  consamptioo  that  had  developed  themselves,  and 
he  decided  to  take  a  respite  &om  active  work,  which  he  did  by  a  trip  to 
Bermuda.  This,  however,  &iled  to  afford  any  relief,  and  he  gradnally 
sank  after  his  return,  until  finally,  as  a  last  resort,  he  went  to  Oolorado. 
Bat  tbe  disease  was  too  for  advanced  to  be  checked,  and  he  lived  but  a 
short  time  after  his  arrival  in  Oolorado.  Tbe  flnal  dissolutioD  oune 
laUier  snddenty,  as  np  to  the  day  before  his  death  he  was  able  to  be  np 
and  dressed  and  about  the  honse.  His  remains  were  interred  at  Wor- 
cester, Mass.,  Jane  28. 

"  The  removal  of  one  so  well  prepared  and  adapted  to  nndertake  exten- 
sive investigations  is  a  great  loss  to  the  world  of  science.  Had  he  lived 
there  can  be  no  doubt  that  he  vonld  have  reached  many  v^uable  re- 
sults, and  hia  untimely  deai^  waa  sadly  deplored  by  all  who  knew  him. 
Dr.  Hawes's  contribntions  to  adence  were  mainly  in  the  line  of  his  spee- 
ially — microscopic  lithology — and  consist  of  some  twenty  articles  pub- 
lished in  the  American  Journal  of  Science ;  three  in  tbe  Proceedings  of 
the  National  Hosenm ;  an  annual  report  upon  geology  and  mineralogy 
in  tbe  Annual  Beport  of  the  Smithsonian  Institution  for  1 880,  and  part  it 
of  Tolnme  III  of  the  Beport  of  the  Geological  Survey  of  ^ew  Hamp- 
shire, entitled  the  '  Mineralogy  And  Lithology  of  Kew  Hampshire '.  The 
latter  oovers251  pages  quarto,  embellished  by  twelve  plates,  and  is  his 
moetv^uable  and  important  completed  work.  It  includes  the  results  of 
the  ezamin^on  of  between  two  and  three  hundred  thin  aectiona  of  ro^As, 
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some  of  which  were  veiy  important  and  instmotlTe.  Thisreport  emhodiea 
thereanltsof  mnohfidd  Tork;  containing  moch  careful,  honest  labor 
and  establishing  the  aathoi'a  reputation  as  a  miorosoopic  Uthologist, 
vliich  was  afterwards  streagthened  b;  farther  studies  under  Professor 
Boseobnsob.  Of  thereenlts  achiered  bj  Dr.  Hawes  in  the  examinatioa 
of  the  bnilding  stones  of  the  country  little  can  be  sud,  aa  it  was  a  work 
of  great  magnitude,  requiring  a  great  deal  of  care  and  exertion  for  its 
proper  inauguration,  and  he  bad  barely  gotten  the  investigation  into 
good  working  condition  when  he  was  obUged  to  abandon  its  prosecu- 
tion, mnoh  against  his  will.  Personally,  Dr,  Hawes  was  a  very  pleasant 
and  genial  man,  and  possessed  a  remarkable  faculty  of  making  warm 
friends  wheiever  he  went.  Although  bis  immediate  family  relatives 
were  few  in  number  aud  widely  scattered,  his  death  was  mourned  by 
a  large  number  who  had  been  won  to  him  by  the  sterling  qualities  of  his 
character,  his  truth,  purity,  unselfishness,  and  earnestness.  The  writer 
bad  the  pleasure  of  being  one  of  his  drat  students  in  blowpiping  aud 
also  of  being  associated  with  him  in  his  work  upon  the  buildiug  stones, 
and  is  abundantly  able  to  speak  of  the  nobleness  of  his  cliaracter,  and 
thus  to  bear  testimony  to  the  warm  regard  in  which  be  held  him." 

Joseph  B.  Hebbon,  a  native  of  the  State  of  Ohio,  was  bom  Au- 
gust 7,  1839,  at  Kew  Onmberland,  Toscarawas  County.  He  was  en- 
gaged in  the  military  service  of  his  conntry  at  the  period  of  the  late 
civil  war,  having  enlisted  in  1862,  in  the  98lh  fiegiment  of  Ohio  Yolun- 
teers,  at  the  age  of  23  years. 

It  was  bat  a  few  months  after  bis  enrollment  in  the  national  defense 
that  he  took  part  in  the  l>attle  of  Penyville,  Ky.,  on  which  occasion  he 
received  a  ballet  wound  through  his  body,  the  ball  entering  the  cheat 
on  the  left  side,  passing  throngh  his  Inng  obliquely,  narrowly  escaping 
the  heart,  and  out  at  his  back  on  tbe  right  side  of  the  Bpinal  colnma, 
near  the  right  shoulder  blade.  He  onfortonately  lay  on  the  battle-field 
from  Wednesdaynntil  Saturday  before  receiving  any  medical  attendance. 
From  tbe  effects  of  this  severe  and  dangerous  wound  he  never  fully 
recovered.  He  was,  however,  restored  to  a  moderate  degree  of  health 
and  strength,  and  was  able  to  attend  to  Ugbt  duties. 

In  1866,  on  the  recommendation  of  General  J.  A.  Qarfield  and  Gen- 
eral E.  B.  Eiokley,  he  was  appointed  by  Professor  Henry  janitor  of  the 
Hnseam  at  the  Smithsonian  Institution,  which  position  be  held  until 
his  death.  He  was  always  gentle  and  courteous  in  his  deportment;  and 
thoagh  the  it^nry  to  his  longs  incapacitated  him  for  exerting  any 
special  activity,  or  any  great  physical  effort,  he  was  always  punctual 
and  attentive  to  his  duties.  He  was  a  member  of  the  Society  of  the 
« Army  of  the  Onmberland,"  and  of  the  "  Grand  Army  of  tbe  Bepublic" 
He  was  one  of  the  Guards  of  Honor  to  the  remains  of  President  Garfield 
irtiile  they  lay  at  the  Oapitol  in  Washington,  and  accompanied  the 
ftineral  of  the  deceased  President  ftom  this  city  to  Cleveland.  In  these 
exertions  he  probably  overtasked  his  strength;  for  on  retuming  to 
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this  city  from  thestate  fdneral,  he  went  into  a  somewhat  rapid  decline, 
and  though  able  to  walk  abont  his  house  to  the  last  day  of  his  life,  he* 
died  rather  suddenly  of  pulmonary  consumption  at  his  residence  in 
Washington,  on  Sunday  morning,  ApriT  9th  at  7  o'clock,  at  the  age  of 
43  years,  t^ter  a  service  in  this  Institution  of  sixteen  years. 

One  of  the  collaborators  of  the  Institution,  whose  death  we  hare  to 
deplore,  is  Lewis  H.  Moboah,  author  of  a  very  original  and  elaborate 
"Smithsonian  Contribution  to  Knowledge."  He  was  bom  in  Aurora, 
Cayuga  Conuty,  N'ew  York,  November  21, 1818,  and  died  at  Bochester, 
S*.  Y.,  December  17, 1881.  His  first  communication,  published  by  the 
Institution,  was  a  short  paper  compriaiug  "Suggestions  relative  to  an 
Ethnological  Map  of  North  America,"  which  appeared  in  the  Smithson- 
ian Report  for  1861.  Devoting  himself  to  the  study  of  anthropology, 
he  published  various  treatises  in  relation  to  the  North  American  Indians. 
His  most  important  worlc  is  a  discussion  of  "  Systems  of  GouBanguinity 
and  AfQnity  of  the  Human  Family,"  a  large  quarto  of  616  pages,  which 
forms  Volume  XVU  of  the  "Smithsonian  Contributions,"  published  in 
1869.  His  last  work,  entitled  "  Houses  and  Home-life  of  the  American 
Aborigines,"  forms  Yolome  IT  of  the  Contributions  to  American  Eth- 
nology. 

It  is  ^80  my  painful  duty  to  announce  the  death  of  another  esteemed 
collaborator  and  eminent  man  of  seieooe,  Dr.  Henbt  Dbaper,  of  New 
York,  a  son  of  the  distinguished  philosopher,  Dr.  John  Draper,  and  a 
member  of  the  National  Academy  of  Sciences.  He  was  bom  in  Vir- 
ginia, May  7, 1837,  and  died  in  New  York,  November  20, 1882,  at  the 
age  of  45  years,  lu  the  prime  of  his  mental  activity  and  os^hlness.  He 
distingulahed  himself  by  his  original  researches  in  astronomy,  chem- 
istry, and  in  celestial  photography.  la  reoognitiou  of  his  valuable 
wortc  in  connection  with  the  transit  of  Venus  in  1874,  a  gold  medal 
was  stmck  in  his  honor,  by  order  of  Oongiess,  at  tlie  Philadelpbia  mint. 
Pertiaps  his  most  ctiebrated  work  was  the  difficult  discovery,  in  1877, 
of  oxygen  in  the  eun. 

Like  most  original  investigators  he  was  a  skillful  manipulator  and 
artisan.  He  prepared  for  the  InstitutioQ  in  1864  a  memoir  "On  the 
eooBtmctioa  of  a  silvered  glass  telescope,  fifteen  and  a  half  inches  in 
aperture,  and  its  use  in  celestial  photography,"  which  was  published 
in  the  '^Smithsonian  Contributions,"  Vol.  XIV.  This  work  has  been 
very  pt^olar,  and  ia  recognized  as  the  standard  authority  on  the  sub- 
ject,   l^e  demand  for  it  has  been  constant,  and  stall  continues. 

In  the  death  of  Joseph  Ddhoan  Pdtnam,  president  of  the  Davenport 
Academy  of  Sciences,  and  one  of  the  correspondents  of  the  Institution, 
Decemlier,  10, 1881,  a  great  loss  has  been  sustained  by  the  workers  in 
natnral  history  and  anthropology,  particularly  in  the  western  part  of 
onr  country.    He  was  a  valued  correspondent  of  the  Institution  and 
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devoted  bimBelf  nntiriagly  aod  unseUsbly  to  the  adranoe  of  science 
and  the  elevatiOD  of  pnblio  sentiment  in  regard  to  abstract  research. 

Id  tlte  death  of  Don  Fbahoisoo  StnaoHBAfii,  of  Tonali,  Mexico,  on 
the  26tli  December,  the  Institotioa  lost  ooe  of  ite  oldest  and  most  v^oed 
oorrespondents  outside  of  the  United  States. 

This  gentlemaa  (a  Swiss  by  birth)  was  occapied  for  many  years  In  a 
dose  and  critical  stndy  of  the  natnral  history  of  Mexico;  the  stations 
oooopied  by  him  being  Orizaba,  Tacbitao,  Tonata,  &&;  the  Isthmos  of 
Tehoantepec  having  received  special  attention  from  him. 

The  nameroQB  contributions  of  speoimeos  of  natural  history  of  the 
ooontry,  with  notes  open  their  habits  and  characteristics,  especially 
birds,  mammals,  and  reptiles,  have  given  to  the  National  Mnseam  a 
large  material,  and  enabled  the  Institution  to  publish  a  number  of  ex- 
tremely valuable  memoirs.  One  of  these  was  edited  by  Dr.  Thomas  U. 
Brewer,  and  another  by  Mr.  Qeorge  "S,  Lawrence,  of  Kow  York. 

It  is  proper  to  state  that  all  the  assistance  rrndered  by  Professor 
Snmichraat  to  the  Institution  was  done  without  any  compensation 
whatever,  and  solely  for  the  sake  of  securing  a  prompt  and  complete 
knowledge  of  the  natural  history  of  bis  adopted  country. 

HIBOEIXANEOUS. 

The  Mercer  Bequest. — Among  varioos  noteworthy  items  in  connection 
with  the  history  of  the  Smithsonian  lostitntion  during  the  year  1882, 
may  be  mentioned  the  circumstance  of  its  being  made  a  copartner  in 
the  administratioD  of  a  beneflciaiy  trust,  by  Bev.  Dr.  Mercer,  of  New- 
port, B.  I.  That  gentleman,  dying  on  the  3d  day  of  November,  1882, 
left  quite  a  large  property,  a  portion  of  which  was  to  be  paid  directly  to 
oertaio  specified  heirs,  aod  the  interest  on  the  remainder  to  be  given 
to  persons  mentioned  during  their  lifetime.  After  the  decease  of  these 
beaeflolaries,  the  property  was  to  be  divided  into  three  parts;  of  which 
one-third  was  to  be  administered  by  a  Board,  consisting  of  Harvard 
OoUege,  Tale  Oollege,  and  the  Smithsonian  Institution;  together  with 
three  individuals  mentioned,  or  their  survivors,  to  establish  scholar- 
ships in  some  institution  for  the  education  of  deserriog  and  needy  young 
men.  Although  the  money  cannot  be  used  directly  by  the  Smitbsoniaa 
Institution,  yet  there  seems  to  be  no  impropriety  in  accepting  the  tmsfc 
under  the  conditions  named.  It  is  not  lik^y,  however,  that  auy  occa- 
sion for  administering  it  will  arise  for  probably  a  quarter  of  a  century 
to  come. 

In  the  hietorr  of  the  Instltntion  thus  for  three  bequests  have  been 
made  to  it.  The  first  was  that  of  the  residuary  legateeship  of  the  pi'op- 
eriiy  belonging  to  Mr.  Wynne,  who  died  in  Brooklyn,  N.  Y.,  the  estate 
being  valned  at  the  time  at  from  950,000  to  $60,000.  As,  however,  the 
daughter  married,  and  is,  as  far  as  known,  still  living,  with  a  large 


::GoO'^lc 


BBPOHT  OF  THE   8ECEBTAHT.  41 

family  of  cbfldren  and  grandchildren,  the  chances  of  an  inheritance  hj 
tbe  SmithBonian  IsBtitntion  are  praCtioall;  noBe. 

The  next  beqneat  was  Uiat  of  (1,000,  made  by  Mr.  James  Hamilton, 
of  Carlisle;  and  the  third  and  last,  by  Dr.  Habel,  amonnting,  with  a 
amall  addition  made  from  the  income  of  the  Bmitlisonian  Institntion, 
to  tSOO;  or  (1,600,  the  two  combined. 

These  two  snme  have  been,  in  accordance  with  the  law,  i)aid  into  the 
Treasnry  of  the  United  States,  as  an  addition  to  the  principal. 

The  endowment  of  the  Smithsonian  Institntion,  at  the  present  time, 
amoonts  to  (703,000,  deposited  in  the  United  States  Treasury,  and  it  is 
aatborized  to  increase  this  amount  to  (1,000,000.  A  large  part  of  the 
expenses  of  the  Institntion  consists  in  what  may  be  called  statical  items, 
Booh  as  salaries,  lepturs  of  bnilding,  &c. ;  and  it  Is  v^  evident  that 
ih«  amount  available  for  active  operations  is  not  at  all  represented  by 
the  annoal  income  of  the  fand.  It  is  qnite  probable  that  the  increase  of 
the  endowment  by  40  or  50  per  cent,  would  permit  the  Institntion  nearly 
to  donble  the  work  aeoomplisbed,  as  it  wonld  require  no  increase  of 
fbtoe  or  inddental  expenditure. 

Naval  Oadeta. — In  the  American  naval  service,  the  cadets  start  with 
fbur  years'  stody  in  the  Kaval  Academy  at  Annapolis.  They  are  then 
sent  to  sea  for  two  years,  and  do  not  obtain  the  rank  of  midshipman 
until  they  have  passed  an  examination  at  the  end  of  this  period,  or  of 
six  years  after  their  entrance.  They  are  then  sent  to  sea  again,  or 
placed  on  waiting  orders. 

About  a  year  ago  the  N^avy  Department  made  inqniry  of  the  Smith- 
sonian Institution  as  to  its  willingness  to  receive  six  recently  appointed 
midshipmen,  and  assign  them  to  some  dnty  in  the  Institution  or  Kationa! 
Husenm  that  wonld  enable  them  to  take  advantage  of  any  opportuni- 
ties they  might  have  for  natoral-history  research  during  their  fntnre 
cmises,  with  the  onderstanding  that  they  were  to  be  treated  in  every 
way  as  regular  employ^  of  the  Institution,  and  required  to  do  re^Iar 
work. 

The  proposition  was  responded  to  fovorably  and  the  six  cadets  were 
aangned  respectively  to  the  curators  of  Ichthyology,  Marine  Inverte- 
brates, Ethnology,  Paleontology,  Geology,  and  Mineralogy.  The  expe- 
riment, somewliat  unexpectedly,  has  proved  to  be  a  very  great  snccess. 
The  yonng  gentlemen  devoted  themselves  earnestly  to  their  work,  and 
become  quite  proficient  in  it. 

A  course  of  special  iustmction  was  given  in  regard  to  the  taxidermy 
of  mBtfnmals  and  birds,  whieh  all  the  midshipmen  attended  with  great 
dUigenoe,  becoming  qnite  expert  in  the  preparation  of  skeletons  and 
in  making  excellent  skins  of  mammals  and  birds. 

The  two  assigned  to  ichthyology  and  marine  invertebrates  were  de- 
tafled  for  service  on  board  the  Fish  Commission  steamer  "  Fish  Hawk," 
where  they  had  ample  opportunity  of  becoming  &miliar  with  oollecting 
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at  sea ;  as  also  with  the  methods  and  appliances  of  de^-sea  dredging, 
tempeiatare  obserratioiiB,  &o.,  all,  of  coorse,  directly  in  the  line  of  their 
fhtoie  vocation. 

The  other  fonr  accompanied  one  or  the  other  of  Professor  PotcU's 
parties  into  the  Far  West,  and  have  had  every  opportnnity  for  field  work. 

The  results  of  this  experiment  were  so  satisfactory  that  six  more  mid- 
shipmen have  been  detailed  to  the  Institution,  the  first  six  to  contiuae 
another  year,  making  the  entire  course  one  of  two  years. 

The  selections  for  this  detail  are  made  by  the  Navy  Department  after 
conference  with  the  Saperintendent  of  the  ITaval  Academy,  from  among 
those  who,  while  pursuing  their  educational  coarse,  have  shown  most 
interest  in  scientiflo  matters. 

The  measure  is  extremely  popular  among  the  younger  officers,  althongh 
of  course  it  is  decried  by  others,  who  consider  it  an  innovation  in  the 
estabUshed  rontine. 

One  special  object  of  the  experiment  is  to  have,  as  a  part  of  the  regu- 
lar force  of  the  Navy,  officers  competent  to  do  the  scientific  wrak  for 
which  it  has  generally  been  necessary  to  employ  civilians,  as  also  on 
any  cruise  to  be  able  to  utilize,  to  some  extent  at  least,  the  opportunities 
of  research  which  constantly  present  themselves  to  the  inquirer. 

The  following  is  an  accoont  of  the  work  accomplished  by  these  young 
officers,  now  recognized  by  law  as  "Ensigns": 

Of  the  class  of  '79,  six  were  ordered  to  the  Institution  early  in  Jnna- 
aiy,  1882. 

Ensign  S.  H.  Miner  chose  ichthyology,  made  a  summer  cruise  on 
the  "Fish  Hawk,"  resumed  bis  studies  in  the  fUl,  and  was  detached  in 
Deoemt>er  and  ordered  to  the  Fish  Oonunission  steamer  "  Albatroas." 

E.  E.  Haydm  chose  mineralogy,  went  on  the  U.  S.  Geological  Sur- 
vey to  Nevada,  and  in  the  winter  took  up  the  study  of  fossil  botany. 

H.  8.  Chase  chose  mineralogy,  went  on  a  geological  expedition  to 
Montana  in  the  summer,  and  is  now  studying  the  same  branch. 

L.  M.  Garret  obose  geology,  was  in  Montana  in  the  summer,  and 
has  resumed  the  same  branch. 

0.  0.  Marth  chose  ethnology,  went  on  an  ethnological  ezpeditiou  to  ' 
Moquis,  Ariz.,  in  the  summer,  and  has  since  taken  np  fossil  botany. 

J.  B.  Bliah  chose  marine  invertebrates,  went  on  the  "  Pish  Hawk" 
in  the  snmmer,  resumed  the  same  branch  in  the  foil,  and  was  lately 
detached  at  his  own  request  and  ordered  to  the  *'  Jamestown." 

Of  the  class  of  'SO,  six  were  detailed  last  fall. 

H.  0.  Dreiel  is  studying  ichthyology. 

J.  B.  Benutdov  is  engaged  in  the  chemical  laboratory  in  quantitative 
and  quaUtative  analysis  and  assaying. 

A.  A.  Aekerman  is  studying  mineralogy. 

A.  P.  If^Uiek  is  studying  ethnology. 

a.  Wilkinson  has  chosen  mineralogy. 
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W.  E.  Bafford  has  choaen  marme  iDvertebrates. 

Each  one  U  engaged  in  the  practical  work  of  tlie  lespective  depart- 
meota  in  identifying,  and  classifying,  as  &r  as  able,  the  collections 
received  from  Tarious  sonrcea. 

Speaal  Obgecta  received. — ^Amoog  the  articles  received  during  the  year 
may  be  mentioned  a  lock  of  Sir  Walter  Scott's  hair  presented  by  Hon. 
George  Ainalee,  Delegate  in  Gougresa  from  Idaho,  whose  father  was  a 
neighbor  and  friend  of  Scott.  The  presentation  was  made  through  one 
of  our  regents,  Hon.  S.  S.  Cox. 

A  fine  large  specimen  of  agate,  fonnd  off  Keweenaw  Point,  in  Lake 
Michigan,  near  Mauiton  Island  (which  lies  off  the  shores  of  Northern 
Michigan)  by  S.  H.  Bionghton,  bos  been  received  by  the  Institution.  It 
was  left  to  the  Smithsonian  Institution  by  beqnest  of  the  late  Mrs. 
BroaghtoD,  and  was  deposited  by  J.  P.  Newlaud,  executor  of  Mrs. 
Bronghton's  will. 

Set  of  United  Btatea  WeigMe  and  Meaaurea. — By  act  of  Congress,  March 
3,  1881,  the  Secretary  of  the  Treasury  was  directed  to  deliver  to  the 
Smithsonian  Institution  a  complete  set  of  all  the  weights  and  measures 
adopted  as  standard  by  the  United  States  Oovemment. 

IfavalMuteumof  Hygiene. — Congress  having  established  a  "Kaval 
Hosenm  of  Hygiene"  in  connection  with  the  Bureau  of  Medicine  and 
Surgery  of  the  Kavy  Department,  we  have,  in  accordance  with  the  prin- 
ciple of  co-operation  adopted  by  the  Institution,  placed  in  its  custody 
a  large  exhibit  of  tile  and  terra-cotta  pipe,  for  sewers  and  traps,  and 
other  articles  having  sanitary  relatione. 

HwMudrift  Dea^raHon  of  Independence. — ^In  the  report  for  1880  refer- 
ence was  made  to  the  appointment  of  a  commission,  of  which  the  Secre- 
tary of  the  Institution  was  one,  to  consider  the  restoration  of  the  faded 
and  now  nearly  illegible  manuscript  of  the  original  Declaration  of 
Independence.  The  subject  was  referred  to  the  S'ational  Academy  of 
Sdeocea,  and  a  report  was  made  by  a  special  committee  on  the  17th 
Jaooaiy,  1881.  XTothing  however,  has  been  done  in  regard  to  the 
matter. 

PetMt  Pmtrait  of  Watlangtan. — In  the  last  report  of  the  Institntion 
it  was  stated  that  a  chiim  had  been  made  by  Mr.  Titian  B.  Peale  for  a 
portr^t  of  Washington  painted  by  his  father,  Charles  Wilson  Peale,  on 
deposit  in  this  establishment.  This  claim  was  originally  made  in  1871. 
In  1873  the  executive  committee  reported  adversely  to  the  claim,  on 
Uie  ground  that  sufficient  proof  of  ownership  of  the  portrait  had  not 
been  presented. 

During  the  last  session  of  Congress,  however,  the  matter  was  taken 
up  and  investigated,  and  as  the  contesting  claimants  made  a  compromise 
the  portrait  was  finally  purchased  by  the  Library  Committee  of  Oon< 
grees,  and  it  is  now  the  property  of  the  United  States. 
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NATIOSTAL  MUSBUM. 


The  Tork  of  cvganization  of  the  departmeats  of  the  MoBeam  hag  been 
carried  on  Tigoroosl;  daring  the  past  year.  For  a  fall  acconnt  of  aJl 
ita  operations  I  wonld  refer  to  the  report  of  Mr.  O.  Brown  Ooode,  the 
sB^Btant  director,  given  in  the  appendix  to  this  report.  The  ftallnesa 
of  this  aooonnt  seems  to  render  any  rAum6  of  the  (q>erations  and  present 
condition  of  the  Maseain  nnnecessary  here. 

BT7BBAU  OP  BTHNOLOGT. 

The  appropriation  made  byOongress  for  the  proeeontion  of  ethnolog- 
ical nMarche8,amoDg  the  yorth  American  Indians,  nnder  the  direction 
of  the  Betffetary  of  the  Smitliaonian  Institntion,  was  continued,  and  the 
work  remained  in  charge  of  M^.  J.  W.  Powell. 

Field  Worh. — A  large  funonnt  of  field  work  was  accomplished  daring 
the  year.  The  general  excavation  of  monnds  was  placed  in  the  charge 
of  ProC  Oyrns  Thomas,  with  several  assistants,  throngh  whose  exertions 
large  oollections  were  made,  chiefly  in  the  Mississippi  Valley.. 

Dr.  Edward  Palmer  has  continned  his  explorations  in  Tennessee  and 
in  Arkansas  along  the  Mississippi,  White,  and  Arkansas  Bivers.  A 
short  time  was  devoted  to  examination  of  the  mounds  and  other  works 
in  Soathwestem  Indiana. 

Mr,  F.  S.  Earle  was  engaged  a  short  time  in  examining  and  locating 
the  mound  gronps  of  Sontheast  Missonri,  and  in  opening  monnds  and 
stone  graves  in  Soathem  Illinois. 

Mr.  James  T>.  Middleton,  after  Mr.  Earle  wltlidrew,  continned  the 
work  in  Soathem  Illinois  nntil  stopped  by  the  cold,  when  he  was  trans- 
ferred to  the  Sonth,  and  is  now  in  Alabama. 

OoL  P.  W.  Norris  entered  upon  the  work  in  Aagostjhis  field  of  labor 
being  tlie  west  bank  of  the  Mississippi,  &om  Dnbaqne,  Iowa,  to  tiie  Ar- 
kansas line. 

Hon.  William  M.  Adams  has  been  engaged  to  work  np  the  moands 
in  Madison  Gonnty,  Illinois,  including  the  Oahokia  gronp.  He  had 
already  completed  the  map  of  them  and  commenced  opening  them  when 
the  cold  weather  stopped  him. 

The  resnlt  of  operations  so  far  may  be  eammed  np  briefly  as  follows : 

A  very  good  and  valnabte  collection,  almost  exdnsively  of  monnd 
relics,  consisting  of  pottery,  stone  implements,  clay  and  stone  images, 
clay  uid  stone  pipes,  plates  of  mica,  gorgeta,  shell  ornaments,  engraved 
shells,  figments  of  copper  ornaments,  fragments  of  wooden  ornaments, 
fragments  of  matting,  pieces  of  bamed  clay  which  have  been  stamped, 
an  ancient  Catholic  medal  of  brass,  a  brass  Chinese  medal  or  coin  (the 
two  latter  are  snr&ce  finds,  the  first  fonnd  on  a  monnd  in  Sonthem 
Illinois,  the  other  on  the  site  of  an  old  French  fort  in  Arkansas),  quite 
a  nnmber  of  crania  and  tibi».    The  collection  of  pottery  is  quite  large 
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and  inidodea  repreeentativea  of  all  the  typee  hlUierto  found  in  the 
iDoandB  ezoept  one  of  Ohio  and  one  of  Iowa. 

The  moet  important  resolta  appertain  to  the  mouoda  and  workB  them* 
Belves.  The  statement  in  the  SmitliBonian  Beport  of  1872  in  reference 
to  the  Elephant  monnd  is  confirmed;  the  Seltzertown  mound  is  proven 
to  be  a  myth ;  at  least  no  sign  of  it  coold  be  found  on  examin&tiOD. 

The  mounds  and  graves  on  the  Wabash  are  foond  to  be,  to  a  con- 
siderable extent,  of  ^dian  origin,  and  comparatively  modon,  as  shown 
by  the  articles  of  European  mannfactnre  found  in  them  and  by  the 
mode  of  bnriaL 

Dr.  Palmer  had  with  him  for  a  month  an  excellent  artist  wjio  has 
fbmished  a  nomber  of  very  valuable  drawings  of  mounds  and  other 
works.  From  these  it  is  noticed  that  the  mouudB  of  Arkansas  are  in 
many  oases  quite  large  and  of  the  truncated  pyramidal  form,  often  ter- 
raced. Artificial  canals  and  lakes,  such  as  described  by  Qaroilasso  and 
the  OmUleman  of  Mvatf  are  fonnd  in  Northeastern  Arkansas.  Several 
of  the  hard  clay  floois  of  the  large  houses  of  the  aborigines,  as  described 
by  Le  Tonti,  Jontel,  and  others,  have  been  found  in  the  very  section 
visited  by  these  travelers. 

An  indoBure  of  considerable  size,  including  mounds  and  house  siteSf 
precisely  such,  even  to  minnto  details,  as  that  examined  by  Professor 
Putnam,  near  Lebanon,  Tenn.,  has  been  discovered  in  Southern  DU- 
nois. 

On  the  whole,  the  results,  considering  the  time  the  parties  have  been 
at  work,  are  very  satisfactory,  and  will  have  a  very  important  bearing 
on  the  question,  Who  were  the  monnd  builders,  and  what  is  the  age- 
of  the  moundsf 

Professor  Thomas  made  an  examination  of  some  groups  of  mounds  iu: 
Southern  Illinois  and  Southeastern  Missonri. 

Further  successful  explorations  were  conducted  in  Sew  Mexico  and. 
Aiixona,  nnder  the  immediate  superintendence  of  Mr.  James  Steven- 
eon.  Mr.  Yiotor  Mindeleff  was  in  charge  of  a  party  which  made  ex- 
tensive collections  in  the  province  of  TosayaD,  in  Arizona,  supple- 
menting the  large  collections  obtainc^l  in  previous  years  from  twenty 
or  more  pueblos  in  I^ew  Mexico.  The  collections  obtained  by  these- 
expeditions  have  been  deposited,  with  proper  arrangement,  in  the  Ka- 
tional  Museum,  and  have  been  catalogued  and  described.  The  field. 
work,  with  spedal  reference  to  lioguistio  research,  has  been  performed 
by  Mr.  James  O.  Pilling,  who  visited  several  missions  along  the  St. 
lAwrence  and  Ottawa  Bivers,  examining  many  manuscripts  and  pro- 
earing  numerous  titles  in  connection  with  linguistic  bibliography;  by 
Mis.  Erminnie  A.  Smith,  who  continued  studies  on  the  Iroqaoian  dialecte 
at  St.  Begis,  Oaughnanaga,  &a. ;  by  Mr.  A.  S.  Oatscbet,  who,  Eunong  the 
Shetimaeha  aud  other  tiibes  in  Louisiana,  and  by  Bev.  J.  Owen  Doraey, 
who,  among  the  Kansas  in  Indian  Territory,  studied  the  respective  Im-  ■ 
gnages. 
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The  visitors  to  the  three  loat-Damed  regions  also  pnrsaed  other 
branches  of  ethnic  research,  indnding  social  organization,  traditions, 
and  cnstoms ;  and  Dr.  W.  J.  Hoffman  vas  engaged  in  investigations 
in  gesture  langoage  and  pictograpbs  among  the  several  Indian  tribes 
of  California  and  Western  Nevada.  The  highly  valued  researches  of 
Mr.  F.  H.  Cashing  among  the  ZoBi  pneblos  have  been  continued,  sev- 
eral months  of  the  year,  however,  being  occapied  by  his  condncting  a 
delegation  of  six  of  those  Indians  to  the  East,  a  coarse  which  -was  im- 
portant to  his  further  saccess. 

PvblicaUotu. — Several  pablioations  have  been  issued  by  the  Bareaa 
daring  the  year,  as  follows : 

The  First  Annual  Report,  embracing  the  fiscal  year  1879-'80,  the  con- 
tents being :  On  the  evolution  of  language,  by  J.  W,  Powell ;  Sketch  of 
the  mythology  of  the  North  American  Indians,  by  J.  W.  Powell ;  Wy> 
andot  govemmeat,  by  J.  W.  Powell ;  On  limitations  to  the  use  of  some 
anthropologic  data,  by  J.  W.  Powell ;  a  ftirther  contribation  to  the 
study  of  the  mortuary  customs  of  the  North  American  Indians,  by  Dr. 
H.  0.  Yarrow ;  Studies  in  Central  American  picture  writing,  by  Prof. 
E.  S.  Holden ;  Cessions  of  land  by  Indian  tribes  to  the  United  States, 
by  0.  C.  Boyce ;  Sign  langoage  among  Korth  American  Indians,  by 
Col.  Garrick  Mallery ;  Catalogue  of  lingnistjcmannscriptsin  the  library 
of  the  Boreau  of  Ethnology,  by  J.  O.  Filling ;  Illastration  of  the  method 
of  recording  Indian  languages,  from  the  manascripts  of  Messrs.  J, 
O.  Dorsey,  A.  S.  Gatschet,  and  S.  B.  Biggs. 

VoL  IV,  Contributions  to  North  American  Ethnology,  contuning: 
Houses  and  boase-life  of  the  American  aborigines,  by  Lewis  H.  Mor- 
gan- 
Vol.  V,  Contributions  to  North  American  Ethnology,  containing: 
Ol)8ervations  on  cap-shaped  and  other  lapidarian  senlpture  in  the  Old 
World  and  in  America,  by  Charles  Ban;  On  prehistoric  trephining  and 
cranial  amalets,  by  Dr.  Robert  Fletcher,  U.  S.  A. ;  A  study  of  the  man- 
oscript  Troano,  by  Cyrus  Thomas,  with  an  introduction  by  Dr.  D.  G. 
Brlnton. 

The  papers  prepared  for  the  press  and  in  whole  or  part  printed  dar- 
ing the  year,  though  not  issued  therein,  are  as  follows : 

To  appear  in  the  Second  Annual  Beport:  Myths  of  the  Iroqnois,  by 
Erminnie  A.  Smith ;  Animal  carvings  fh>m  the  monnds  of  the  Missis- 
sippi Valley,  by  Henry  W.  Henshaw;  Nav^o  silversmiths,  by  Dr. 
Washington  Mattliews,  U.  S.A.;  Art  in  shell  of  the  ancient  Ameri- 
cans, by  William  H.  Holmes;  Illastrated  Gatalogae  of  the  coUections 
obtained  from  the  Indians  of  New  Mexico  and  Arizona  in  1879,  by 
James  Stevenson;  Illustrated  catalogue  of  the  coUections  obtained 
from  the  Indians  of  New  Mexico  in  1880,  by  James  Stevenson. 

About  600  pages  were  pat  in  type  of  Mr.  James  C.  Filling's  Biblio- 
graphy of  American  linguistics,  containing  many  l^similes  of  titles, 
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eyllabfuieB,  &c.  Part  1  of  Vol.  II  of  Oontribatiotia  to  Nortb  Amerioaa 
EthQolo^,  coDBistJDg  of  tlie  ElamatL-EiigUsh  dictionary,  by  Mr.  A.  S. 
Gatscliet,  vith  grammatical  aotes,  wskB  pat  Id  type ;  also  over  600  pages 
of  Bev.  J.  Owen  Dorsey'a  <^egiha  language,  and  400  pagea  of  Rev.  3. 
D.  Bigga'  Grammar  and  dictionary  of  the  Dakota  langoage,  which  will 
appear  in  Yolaniea  6  (in  three  parts)  and  7  (in  two  parts)  of  the  last- 
mentioned  series. 

The  papers  prepared  and  intended  for  the  Third  Aonaal  Report  are 
as  follows:  Introdoctlon  to  the  study  of  tribe  government,  by  J.  W. 
Powell,  as  an  introdaotion  to  the  three  followiog  papers,  viz :  TLo  Mns- 
koki  confederacy,  by  J.W.Powell;  The  government  of  the  Omalias,  by 
B«v.  J.  Owen  Dorsey;  and  the  government  of  the  Zafiis,  by  F.  n.  Gush- 
ing ;  Introdaotion  to  the  stndy  of  pictographs,  by  Col.  Oarrick  Mallery ; 
On  certain  Maya  and  Mexican  M8S.,  by  Prof.  Oyras  Thomas ;  The  art 
of  weaving  among  the  yavtgos,  by  Dr.  Washington  Matthews,  TT.  8.  A. ; 
An  illnstiated  catalogue,  by  W.  H.  Holmes,  of  Mr.  James  Stevenson's 
colIectioQ  from  Za&i  andWalpij  and  two  other  miscellaneons  collec- 
tions. Mr.  Qatschet  has  also  furnished  a  paper  on  the  chief  deities  of 
the  American  Indians. 

Work  not  yet  sofBoieutly  'complete  for  immediate  publication  has 
been  continued  by  Mr.  Gatschet  in  the  synonymy  of  the  tribes  qt  Korth 
America;  by  him  and  Colonel  Mallery,  on  an  ethnograpbio  chart  of  the 
distribution  of  those  tribes  when  first  met  by  Enropeaos;  by  Mrs.  Er- 
minnie  A.  Smith,  on  a  vocabulary  and  grammar  of  several  Iroqnoian  dia- 
lects; by  Mr.  H.  W.  Hensbaw,  on  Indian  industries;  by  Dr.  H.  C  Yta- 
row  in  completion  of  his  monograph  on  Mortuary  Observances;  and  by 
Prof.  O.  T.  Mason,  on  Indian  indnstries.  Colonel  Mallery  bas  been  en- 
gaged in  completiug  a  monograph  on  sign  language,  and  collecting  the 
materialsforanotheron  pictographs,  these  two  closely  connected  subjects 
oomprisiug  the  direct  visible  expression  of  ideas,  of  which  the  signs  are 
transient  and  the  pictographs  the  permanent  expressions.  Mr.  Victor 
Hindeleff  prepared  a  relief  model  of  the  pueblo  of  Znfii,  on  the  scale 
of  one  (1)  inch  to  five  (5)  feet,  which  is  now  in  the  National  Museum 
and  is  an  object  of  great  interest 

Daring  the  year  many  liugnistio  MSS.  were  received  fh>m  various 
collectors. 

mriTED  STATES  GEOLOGICAL  SUBVET. 

In  accordance  with  the  practice  of  the  Institution  to  supply  an  an- 
nual acconnt  of  the  work  of  the  United  States  Geological  Survey,  the 
following  brief  summary,  is  given,  fbmished  by  the  courtesy  of  its 
Director,  M^j.  J.  W.  PoweU: 

Of  the  three  phases  which  the  field  work  of  the  Snrvey  aasnmes, 
the  collection  of  representative  rocks,  minerals,  and  fossils  is  more 
directly  and  manifestly  contributory  to  the  Institation  and  the  Mnseam 
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under  ita  care,  than  the  topographic  and  stratigTaphio  work;  bnt  the 
whole  possesses  interest  as  being  part  of  a  common  endeavor  to  develop 
and  disseminate  scientific  truth. 

Among  the  operations  of  the  Snrvey  that  may  be  cited  in  this  con* 
ncction  are  the  foUowing: 

Field  studies  apon  the  macb  discussed  Laramie  gionp  have  been 
prosecuted  in  EastArn  Montana  and  IiTortheastem  Dakota,  covering 
particularly  a  belt  o^abont  SO  mUes  along  the  Upper  Missouri,  and  up- 
wards of  100  miles  adjiicent  to  the  Yellowstone,  resoltiug  in  large  cot- 
lections  and  important  stratigraphio  data.  Similar  combined  strati- 
graphic  and  paleontologic  investigations  have  been  in  progress  npon 
the  paleozoic  series  of  the  Eureka  aad  Fine  Biver  districts  of  Nevada, 
with  a  view  to  the  more  certain  determination  of  the  stratigraphy  of 
those  important  mining  regions.  The  exploration  of  the  interesting 
ancient  lake  deposits  of  the  Great  Basin  has  been  oontiuned,  the  silts 
of  the  ancient  Lake  Lahontan  being  the  special  snbject  of  study.  The 
Permian  and  Carboniferous  strata  of  Northern  Arizona,  in  the  vicinity 
of  Eanab,  have  been  f^irther  examined,  and  important  colleotious  made 
from  them. 

One  of  the  more  significant  subjects  of-  exploration  was  furnished  by 
the  Oraod  OaSon  group,  an  immense  series  of  12,000  feet  thickness, 
now  demonstrated  to  lie  between  the  npper  Cambrian  and  the  crystal- 
line  Aroluean  rooks.  Beside  critical  stratigrapbic  work,  a  large  collec- 
tion, involving  a  problematic  organic  form,  was  made,  which  yet  awaits 
exhaustive  study.  The  investigations  in  the  great  mining  districts  of 
Colorado  and  STevada  have  been  continued,  witJi  a  view  to  supplement- 
ing and  perfecting  the  data  previously  gathered  and  the  extension  of  tite 
work  to  new  ground. 

Investigations  have  likewise  been  in  progress  upon  the  great  metal- 
liferous series  of  the  Lake  Superior  region,  including  the  practical  com- 
pletion of  the  work  upon  the  copper-bearing  formation,  as  at  present 
planned,  and  the  commencement  of  that  upon  the  iron-bearing  series. 

In  the  interior  basin,  a  special  study  of  the  great  moraines  that  mark 
tbe  limit  of  the  second  glacial  advance,  and  constitute  datum  lines 
of  great  importance  in  glacial  alndies,  has  been  in  progress,  and 
about  3,000  miles  of  an  essentially  continnons  morainic  chain  are  now 
mapped. 

In  addition  to  these  more  comprehensive  studies,  special  collectors 
have  been  in  the  field,  gathering  fossils  Ax>m  localities  of  exceptional 
richness,  or  from  critical  and  decisive  horizons.  Among  these  have 
been  the  collections  of  Tertiary  fossils,  especially  vertebrates,  from 
Oregon,  and  of  Jurassic  and  Eocene  remains  from  Wyoming.  A  special 
effort  has  also  been  made  to  secure  a  full  representative  collection  from 
tlie  marine  Tertiary  beds  of  the  Lower  Mississippi  Yallay. 

Triangolatlon  and  topographic  work,  preparatory  to  geologic  inves- 
tigation, has  been  prosecuted  in  the  quicksilver  districts  of  Kew  Alma- 
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den,  New  Idria,  EooxTille,  and  Sulphar  Bank,  California,  and  also  in 
tli«  northern  part  of  tliat  State.  Similar  work  lias  been  done  in  West- 
em  New  M!exioo,  in  Soothern  Montana,  in  Central  Oolorodo,  in  Western 
and  Northwestern  Neriidft,  and  in  the  Appalachian  region.  In  the  last 
district,  portions  of  Sonthwestem  Virginia,  Eastern  Keatncky,  Western 
North  Oarolina,  and  Eastern  Tennessee  have  been  covered  by  primary 
triaognlation  and  topographic  cootoors. 

Some  minor  inveetigatioDS  bare  received  attention,  and  an  nnnsnal 
amoant  of  ofBce  and  laboratory  work,  apon  previoasly  gathered  material 
and  in  preporatioa  for  farther  studies,  has  been  in  progress. 

UNITED  STATES  FISH  COMMISSION. 

Qenerat  Object  and  Rctults.'-TveWe  years  ago  the  United  States 
Fish  Commission  was  established  by  law  of  Congress,  and  ander  a  pro- 
%i8ioD  aathorizing  the  President  to  select  a  Commissioner  from  among 
the  civiliaD  employ^  of  the  Government,  to  serve  without  additional 
pay,  I  was  chosen  and  have  continued  to  hold  the  position  ever  since. 
The  work,  commencing  on  a  very  small  scale  in  the  year  mentioned, 
has  broadened  nntil  it  has  now  become  the  most  important  and  ez- 
tenffiTO  of  its  kind  in  the  world;  and  it  is  hoped  i^at  the  practical 
resolts  gained  have  vindicated  the  propriety  of  the  initial  experiment 
as  well  as  of  continuing  the  work  to  such  a  period  of  time  as  the  case 
may  reqaire. 

First  as  Assistant  Secretary  of  the  Smithsonian  Institution,  and  then 
as  its  Secretary,  it  has  been  my  dnty  to  show  to  the  Board  of  Begents 
the  occasion  and  reason  for  the  occupation  of  a  considerable  portion  of 
my  tame,  and  thus  to  add  not  an  nninteresting  chapter  to  the  report  of 
the  Smithsoniiw  Insdtntion. 

A  detuOed  report  of  the  doings  of  the  Oommissiou  is  published  an> 
■oalty  by  order  of  Congress;  that  of  each  year  constituting  a  vol- 
■me  of  ne^y  ode  thonsand  pages,  with  a  oonsiderable  noinber  of  illns- 
Izations.  In  addition  to  this  a  Bulletin  of  the  Fish  Commission  has 
been  aathorized  by  Congress,  to  contain  short  articles  of  information 
and  inatmetion  in  reference  to  matters  of  fish  culture  and  the  fisheries. 
niifl  is  restricted  to  five  hundred  pages  annually;  and  this,  with  the 
annoal  report,  forms  an  annual  oontribntiou  to  practical  science  on  the 
part  of  ^te  United  States  Govemmeni  of  nearly  fifteen  hundred  pages. 
For  the  more  speedy  dissemination  of  the  information  furnished  in  the 
Bulletin,  it  is  distributed  to  specialists  in  fish  culture  and  the  fisheries, 
and  to  the  leading  newspapers,  so  that  the  tkcts  come  fresh  from  the 
presa,  and  are  largely  reprodaoed  in  the  serial  literature  of  the  day. 
Two  volumes  of  the  Bulletin  (for  1881  and  1882)  have  now  been  pab- 
lished. 

The  Smithsonian  report  for  1881  gave  an  account  of  what  had  been 
done  by  the  United  States  Fish  Commission  daring  that  year,  and  the 
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general  focte  for  1882  are  not  materially  difFerent,  except  to  some  flxtent 
in  regard  to  the  scale  of  operatioDH. 

By  act  of  Congress  the  vork  of  tlie  Oommissiou  is  divided  into  two 
sabjects:  (1)  the  iuvestigatioD  into  the  condition  of  the  fishery  and  the 
Bearch  for  improvements  in  the  methods  and  products  of  the  ilsheries; 
and  (2)  the  maltipUoation  and  disseminatiou  of  the  more  important 
Bpeoiee;  the  first  representing  what  is  known  as  the  inquiry  branch  oi 
the  Oommission,  and  the  second  that  of  proportion. 

As  the  subject  of  the  investigation  of  the  fisheries  was  chat  first  in- 
trusted to  the  Commission  by  Congress  in  1871 — that  of  the  maltiplica- 
Hon  of  fish  not  being  authorized  until  the  succeeding  year — it  has  gen- 
■erally  been  customary  to  bike  up  the  two  divisions  in  that  order.  The 
method  of  this  inquiry  has  been  to  visit  successively  the  principal 
points  along  the  coast  of  the  United  States  where  research  can  be  proa- 
«cnted,  establifihing  stations  for  a  season  to  study  very  carefully  the 
nature  and  distribution  of  the  animal  life,  the  character  of  the  water  as 
to  temperatnre,  salinity,  carrenta,  &c,  and  the  general  facts  in  regard  to 
methods  of  prosecuting  the  fisheries.  In  this  manner,  in  the  course  of 
successive  years,  the  minute  details  or  conditions  of  the  marine  life  of 
tiie  Atlantic  coast,  aud  to  a  considerable  extent  that  of  the  Pacific  and 
the  Gulf  of  Mexico,  have  been  worked  out  either  through  the  establish- 
ment of  the  stations  referred  to  or  by  sending  special  experts  of  the 
Oommission  for  the  purpose.  The  general  results  of  these  investigatiooa 
are  to  be  found  partly  in  the  published  reports  of  the  Commission, 
partly  in  those  still  in  press,  and  to  a  very  large  degree  in  the  special 
reports  prepared  by  the  Commission  for  the  census  of  1880.  A  quarto 
leport,  ordered  by  Congress  and  now  in  press,  will  contain  a  large 
amount  of  original  information  in  regard  to  the  natural  history  and  con- 
dition of  the  fishes  and  useful  invertebrates  of  the  ocean,  lakes,  and 
rivers,  illustrated  by  numerous  well-executed  figures. 

The  approximate  completion  of  the  iushore  research  has  allowed  the 
Commission  to  undertake  more  fully  an  examiuiition  of  the  deep  seas; 
tvid  a  systematic  survey  is  now  being  mode  of  the  grounds  where  fish- 
ermen have  hitherto  plied  their  vocation,  with  a  view  of  determining 
the  extent  and  condition  of  the  fishing  hanks,  and  also  to  find  out  what 
additional  localities  heretofore  undiscovered  yet  remain  to  reward  tlie 
labors  of  the  "  toilers  of  the  sea."  Much  success  has  already  been  experi- 
enced in  this  latter  resi)ect,  and  new  and  extensive  ranges  for  the  prose- 
cution of  their  vocstion  have  been  opened  up.  It  is  believed,  however, 
that  much  yet  remains  to  be  done,  and  it  is  hoped  that  in  suoceediog 
years  areas  of  important  fishing  ground  of  great  extent  will  be  brought 
to  light,  especially  in  the  South  Atlantic  and  the  Gulf  of  Mexico. 

For  the  better  prosecution  of  this  latter  research  Congress  authorized 
the  construotioD  of  a  first-class  sea-going  vessel,  and  in  March,  1882, 
the  contract  was  awarded  to  Messrs.  Posey  &  Jones,  of  Wilmington, 
Del.,  for  an  iron  vessel  200  feet  long  on  the  water  line,  27  feet  beam,  and 
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of  aboot  1,000  toD8  of  dispLacemeDt.  Lient.  Z.  L.  lanner,  U.  8.  "S.,  at 
the  time  in  charge  of  the  steamer  "  Fish  Hawk,"  was  assigned  to  the  duty 
of  the  8nperiDt«ndence  of  its  coastraction,  and  Babsequently  to  its  com- 
mand.  The  vessel  was  actaally  completed  in  December,  1882,  and 
started  (m  its  trial  trip  to  Wasbiogtoo  on  the  last  day  of  Qie  year,  ar- 
riving in  Washington  a  few  days  later.  This  trip,  while  bringing  to 
light  some  points  in  which  alterations  and  improvements  were  neces- 
sary, preseotvd  a  very  remarkable  sncoesa  in  all  essential  respects,  tiie 
boat  being  extremely  stable  in  the  sea-way  and  promiaing  to  answer 
admirably  the  purpose  of  her  coDstmctioD. 

AAer  receiving  in  Wilmington  the  necessary  alterations  the  vessel 
retomed  to  the  Washington  navy<yard,  and  is  now  being  fitted  oat  for 
her  first  trip  off  the  Middle  Atlantic  coast.  It  is  proposed  to  devote  the 
early  spring  to  the  special  investigation  of  the  movements  and  habits 
of  tlie  mackerel  and  menhaden,  with  a  view  of  facilitating  the  search 
for  these  fish  on  the  i>art  of  the  many  flsbing  vessels  of  the  Atlantic 
coast 

The  establishments  of  the  Commission,  snmmer  by  summer,  at  differ- 
ent points  on  the  coast  have  been  already  referred  to.  As  this  Inshore 
survey  may  be  considered  as  practically  completed,  it  was  thought  desir- 
able to  establish  a  permanent  station  at  some  convenient  point  on  the 
ccAst,  from  which  the  vessels  of  the  Commission  conld  extend  their  re- 
searches to  distant  points  of  the  ocean,  and  to  which  they  conld  retnm 
for  Oie  delivery  of  their  collections  and  material,  and  for  a  permanent 
harbM".  Wood's  Holl,  on  the  sonth  coast  of  Hassachnsetts,  was  chosen 
for  this  purpose,  as  it  offera  a  convenient  center  at  which  to  carry  on  the 
work  of  hatching  the  sea  fish,  such  as  the  oodflsh,  the  mackerel,  hall- 
bnt,  and  other  species  on  a  large  scale.  For  this  purpose  a  point  on  the 
Great  Harbor  was  selected,  on  which  it  is  proposed  to  eonstmot  the  neces- 
sary baildings.  There  being  no  appropriation  by  Congress  available 
for  the  porpose,  liberal  friends  of  science,  desirous  of  seeing  the  Com- 
mis^n  established  at  Wood's  Holl,  oontribnted  the  necessary  ftinds 
to  purchase  the  land  and  presented  it  to  the  United  States ;  and  |n  ad- 
dition to  this  a  large  tract  of  ground  formiDg  a  part  of  the  water  line 
was  presented  by  Hr.  Joseph  S.  Fay,  so  that  the  control  of  the  Commis- 
sion w«s  assured  over  all  parte  of  the  shore  of  the  Great  Harbor  vrhere 
there  was  any  danger  of  erection  of  buildings  or  fiustories  likely  to  emit 
poisonous  refose  inimical  to  the  work  of  the  Commission.  It  is  hoped 
that  the  next  report  will  chronicle  the  snccessful  occupation  of  this 
station  for  the  purpose  in  question. 

By  the  courtesy  of  the  Light-House  Board,  tbe  laboratory  buildings  on 
the  light-bouse  wharf  at  Wood's  Holl  were  made  nse  of,  as  in  previous 
years;  and  the  *<Fi8h  Hawk,"  under  command  of  Captain  Tanner, 
«ade  numerous  visite  to  the  a^taoent  off-shores,  bringing  in  many  inter- 
eating  collections.  The  most  noteworthy  result  was  the  ascertaining  of 
what  appeared  to  be  the  entire  destruction  of  the  tile  fish  (lofierred  to 
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in  the  last  report)  over  a  large  part  of  its  Dorthem  range;  this  in  con- 
sequence,  as  is  soppoaed,  or  the  killing  of  the  fish  by  cold  corrents  ez- 
tendiog  beyond  their  osaal  limitations.  This  saspected  destractioo  was 
SQggested  by  the  diuoovery  of  millions  of  these  Ssh  foand  dead  and 
floating  oat  in  mid-ocean  withoat  any  apparent  indicati<ni  of  disease. 

The  usoal  scientific  research  was  continned  during  the  snnimer  at 
this  station,  and,  as  heretofore,  large  nambers  of  dnplioate  specimens  of 
natoral  history  were  collected  for  distribution  to  the  colleges  and  acad- 
emies thronghont  the  country.  Of  these,  two  hnndred  sets  are  in  prepa- 
ration and  will  be  distribnted  to  that  nnmber  of  applicants.  This  policy 
on  the  part  of  the  Oommission  and  the  Smithsonian  Institntion  is  thor- 
oughly appreciated  by  IViends  of  education  throughout  the  conntry  as 
furnishing  material  for  instruction  in  the  way  of  objects  themselves,  and 
making  it  unnecessary  to  depend  upon  imperfect  figures  and  descriptions. 

The  work  of  the  Commission  in  the  way  of  propagation  of  fttod-fiebes 
was  continued  in  1882  on  a  scale  larger  than  that  of  previous  years. 
The  general  work  of  the  season  may  be  considered  as  oommencing  with 
the  shad  in  April,  ar  1  was  carried  on  for  the  most  part  with  the  two 
stations  of  Washington  and  Havre  de  Grace  as  centers.  On  the  Poto 
mac  Biver  the  practice  of  the  Oommission  is  either  to  keep  men  perma- 
nently stationed  at  the  different  landings  or  to  send  them  every  day  to 
attend  to  the  haolings  of  the  seines,  so  that  the  ripe  fish  may  be  taken 
as  they  are  bronght  in,  the  eggs  stripped  from  them  and  immediately 
fertilized  by  the  milt  from  accompanying  males.  The  eggs  are  then 
^ther  transferred  to  the  "Fish  Hawk,"  as  a  fioatlng  station,  or  sent 
to  the  hatching  station  at  the  navy-yard,  or  to  the  central  station  in 
Washington,  heretofore  known  as  the  Armory. 

Near  the  dose  of  the  season  of  shad-hatching  on  the  Potomac  the 
*<Fi8h  Hawk"  was  smt  to  the  Snsqn^anna  Biver  at  Havre  de  Orace, 
to  renew  her  work.  What  is  known  as  Battery  Station,  the  permanent 
establishment  of  the  Commission,  about  five  miles  below  Havre  de 
Grace,  was  also  in  fhll  operation.  Hero  the  experiment  was  first  made 
l^.the  Oommission  of  catching  its  own  shad  by  haaling  a  seine  from 
Ibtttery  Island.  The  result  was  very  satisfactory  and  gives  much  prom- 
ise for  the  fotore.  The  experiment  was  also  initiated  of  placing  partly 
anripe  fish  is  a  pond  on  the  island  nutit  the  eggs  were  sufficiently  ma* 
tared  to  permit  their  being  stripped. 

The  yoong  shad  as  taken  at  the  stations  mentioned  were  forwarded 
by  the  special  cars  of  the  Commission  to  different  puts  of  the  ITiiited 
States  and  were  planted  in  many  rivers  which  it  is  hoped  will  iu  time 
become  the  seat  of  important  fisheries,  this  distribution  indading  both 
the  fresh-water  herring  and  shad.  Tho  total  number  of  shad  taken  and 
distributed  during  tlie  season  amounted  to  over  30,000,000.  I^is  added 
to  nearly  170,000,000  hatched  and  distributed  in  previous  years  r*>pre> 
seats  a  very  important  aggregate,— Abooi  200,000,000  of  shad  planted 
in  suitable  waters. 
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A  formal  reqoest  froni  a  large  number  of  the  members  of  the  lefriS' 
latare  of  Nnv  York,  made  thioagh  the  Hon.  Frank  Hiscook,  for  the  eer- 
▼ice  of  tbe  Fish  OommiBsion  in  adding  to  the  soppty  of  shad  in  the 
Hudson  Biver,  was  responded  to  by  sending  an  entire  car-load  of  the 
yining  flsh  and  depoaiting  them  in  tbe  vicinity  of  Albany. 

Next  in  importance  to  shad,  and  perhaps  of  even  greater  promise  for 
the  fiitnre  is  the  carp,  tbe  distribution  of  which  has  oontinned  on  a 
very  lai^  scale.  It  has  seemed  almost  impossible  to  supply  tbe  demand, 
coming  as  it  does,  tmm  every  connty  of  every  State  in  Uie  Union.  AH 
tbe  resoaroes  of  the  Oommisaion  are  taxed  from  the  first  of  October 
until  the  first  of  April  or  even  May  in  sending  oat  the  fish  in  response 
to  reqaests,  and  veiy  many  thoosands  of  poods  are  now  stocked  with 
this  fish.  Its  distribntion  is  made  putly  by  express,  partly  by  sending 
a  certain  nnmber  in  charge  of  special  messengers ;  bnt  the  most  impoi^ 
taot  mode  is  by  sbipment  in  cars  espednlly  oonstmcted  for  tbe  Commis- 
sion for  the  porpose.  In  tbese  as  many  as  20,000  carp  can  be  loaded 
at  a  time  and  carried  with  perfect  safety  even  >b  far  as  Galifbmia  and 
Western  Texas,  the  Osh  being  delivered  to  applicants  who  have  been 
antborized  to  apply  for  them.  So  for  it  has  been  impossible  to  meet 
the  demand,  and  it  will  probably  be  many  years  before  the  carp  are 
BO  thoronghly  introdnced  as  to  render  further  action  of  the  Commis- 
sion onneeessary.  The  calls  are  load,  and  equally  strong  &om  Wash- 
ington Territory,  Texas,  and  Florida  as  they  are  from  points  much  nearer 
bome.  It  is  quite  safe  to  say  that  more  than  15,000  ponds  have  been  oon- 
stmcted in  the  United  Stetes  especially  for  the  purpose  of  reoeiving  tbe 
flsh  bred  by  the  Commission.  The  promise  of  the  carp  as  an  article  of 
food  is  very  great,  and  the  fish  is  considered  entitled  to  rank  among  tiie 
domeeticated  animals  and  to  be  capable  of  as  profitable  cultivation  as 
poultry  or  nis^  feeding  as  it  does  on  the  same  vegetable  matters  and 
■laking  a  considerably  larger  amount  of  flesh  with  the  same  material*. 

Tbe  cqienitions  in  oonneotion  with  tbe  California  salmoa  have  not 
been  carried  on,  on  as  large  a  scale  as  usual,  in  view  of  the  i^tct  that  tlie 
fish  does  not  seem  adapted  to  the  Bastem  waters.  A  few  have  been 
distribeted  eastof  the  "BoAj  Honntains,  but  the  experiment  has  proved 
lees  satisfoctory  than  bad  been  expected.  The  several  millions  placed 
evfloy  year  in  tbe  Sacramento  Sirer  have,  however,  maintained  tbe 
abuodanoe  in  that  stream  to  a  remarkable  degree;  and  it  is  believed 
that  at  no  time  sinee  tbe  oocnpatiou  of  the  oonntry  by  the  Americuu 
has  the  yield  been  greater. 

Tbe  work  with  the  Penobscot  salmon  has  oontinned  to  be  very  satis- 
faeUny.  A  large  nnmber  of  fisb  batched  out  have  been  planted  for  tbe 
Boet  p^  in  the  stzeams  of  Maine,  New  Hampshire,  Vermont,  Massa- 
diaaetti,  Connecticot,  Kew  Tork,  and  Pennsylvania,  in  waters  ijelieved 
to  be  beat  adapted  to  them.  The  supply  of  the  salmon  in  the  rivers  of 
Maine,  formerly  almost  exbaoated,  has  greatly  increased  and  is  rapidlj  • 
Warning  very  large  proportions.    The  other  States,  less  adapted,  aa 
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they  are,  to  the  growth  of  the  fish,  will  doabtless  yield  a  fair  average 
or  resolt  The  land-tocked  salmoa— a  fovorite  variety  of  flsh— is  also 
bred  in  large  unmbers  and  distribated  for  the  most  part  in  lakes  in  the 
States  meataoued,  as  also  in  Mianesota,  Michigan,  Iowa,  and  other  por- 
tions of  the  West 

The  eoonomieal  importance  (^  the  whiteflsh  of  the  Great  Lakes  ia 
ftilly  recognized  by  the  Commission,  and  the  meaaores  began  a  few 
years  ago  to  moltiply  it  have  been  largely  expanded  during  the  yewr. 

The  State  of  Uichigau  has  I>e6n  the  seat  of  operations  in  this  direc- 
tion, and  the  work  is  in  charge  of  Frank  N.  Clark,  at  NorthviUe,  Mich. 
To  ttiis  station  for  several  years  the  eggs  collected  in  the  adjacent  lakes 
have  been  broaght,  and  developed  to  a  degree — either  hatohed  oat 
entirely  or  prepared  for  shipment  to  other  points.  Daring  1882  a  second 
stetion  was  established  at  Alpena,  Mich.,  and  about  70,000,000  of  eggs 
•oUected  in  the  two  establishmente.  These  are  now  in  process  of  hatch- 
ing, and  while  a  consideiable  number  will  be  distribated  to  various 
parts  of  the  Uoited  States,  by  far  the  greater  portion  will  be  planted  in 
Lakes  Michigan,  Huron,  Erie,  and  Outerio,  where  they  cannot  bnt  ex- 
ercise a  material  influence  upon  the  snpply. 

The  California  tront  has  also  received  the  attention  of  the  Commission. 
The  idea  of  multiplyiog  it  in  the  Bast  was  first  suggested  by  Mr.  Seth 
Green,  of  the  New  York  commission,  who  several  years  ago  took  a 
namber  of  the  fish  to  Caledonia  Spring,  from  California,  and  has  sinoe 
been  distributing  them  in  behalf  of  the  State.  As  the  benefits  of  this 
work  were  confined  to  the  State  of  Sew  York,  it  was  thoagbt  best  for  the 
Commission  to  extend  them,  and  several  years  ago  a  station  was  estab- 
lished on  the  McCloud  Biver,  a  few  miles  from  the  California  salmon 
station,  and  substations  were  also  started  in  connection  with  the  estab- 
lishment of  Mr.  Clark  at  Northville,  and  at  the  Virginia  St^te  batcbeiy 
at  Wj^eville.  By  this  means  of  multiplication  it  is  expected  that  large 
numbers  of  the  eggs  and  yoang  fish  will  in  time  be  available  for  dls- 
tribntion. 

The  special  merits  of  the  Ctdifomia  tront  consist  in  its  rapid  growth 
and  in  its  abUily  to  resist  extremes  of  temperature  which  wonld  be  fotal 
to  the  ordinary  brook  tront 

Very  little  beyoud  experimental  work  was  done  with  the  codfish  in 
1S82.  At  the  suggestion  of  Mr.  E.  6.  Blackford,  of  If  ew  York,  an  effort 
was  made  to  utilize  the  living  spawn  (tf  cod  brought  into  the  Fulton 
Market  during  the  late  autumn  and  winter;  bnt  tiie  impority  of  the 
water  of  East  Biver  was  such  as  to  render  it  impossible  to  carry  ou  the 
work  on  a  large  and  saccessful  scale.  A  considerable  number  of  eggs, 
however,  were  taken  and  fertilized,  and  the  flsh  in  large  part  planted  in 
the  Chesapeake  Bay  as  an  experiment  in  stocking  that  body  of  water. 
As  soon  as  the  hatching  station  at  Wood's  HoU  is  completed,  it  is  pro- 
I  poeed  to  lesume  this  work  on  a  very  extensive  scale  by  catohing  the 
aearly  ripe  fish  and  placing  them  in  basins  at  the  station  until  tbey  are 
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matnre,  when  the  ^gs  will  be  stripped  and  batched  in  the  extseption- 
all;  pure  water  of  the  harbor. 

As  in  previoiiB  Beasoos,  tbe  OommiBsion  has  to  acknowledge  the  utii- 
venal  fiaTor  with  which  it  has  met  ou  the  part  of  presidents,  maDagerSr 
and  snperintendents  of  railwaja  and  steamboats,  the  varions  branches 
of  the  GoTeroiueiit  and  individnals  generally.  The  formal  acknowledg- 
menta  and  details  of  this  conrtosy  will  be  found  in  the  reportof  the  Com- 
mission. The  usual  experiments  have  also  been  made  of  the  transmiS' 
tnoa  of  the  eggs  of  salmon,  whitefieh,  and  other  species  of  fish  to  various 
portions  of  Europe,  in  return  for  which  we  hare  received  specimens  of 
Salmonidn  as  well  as  some  of  the  later  and  improved  varieties  of  Ger- 
man carp. 

BulUtin  of  the  Fisk  Commission. — During  t'he  last  session  of  Congress- 
an  act  was  passed  (approved  February  14, 1881)  instructing  the  Publio 
Printer  to  print  and  stereotype,  from  time  to  time,  the  regular  number 
of  1,W0  copies  of  any  matter  furnished  him  by  the  United  States  Com- 
missioner of  Fish  and  Fisheries,  relative  to  new  observations,  discover- 
ies, and  applications  connected  with  flsh-cnltnre  and  the  fisheries,  to  be 
capable  of  being  distributed  in  parts,  and  the  whole  to  form  an  annual 
volume  or  bnUetin  not  exceeding  500  pages.  The  edition  of  this  annual 
work  is  to  consist  of  5,000  copies,  of  which  2,500  are  for  the  use  of  the 
House  of  Representatives,  1,000  for  the  use  of  the  Senate,  and  1,500  for 
the  use  of  the  Commissioner. 

Fishenf  CeiMtM  o/ 1880.— The  reports  of  1880  and  1881  contain  details 
in  regard  to  the  co-operation  between  the  Uoited  States  Fish  Commission 
and  the  Censns  of  1880,  under  charge  of  Superintendent  Francis  A. 
Walker,  in  collecting  the  statistics  and  history  of  the  fisheries  of  the 
United  States  in  past  years  up  to  the  present  time.  The  resnlt  has  been, 
the  BOCDmnlation  of  a  large  mass  of  important  information  of  very- 
great  valae. 

The  report  of  1881  gives  an  account  of  the  special  work  of  the  gen-^ 
tlemen  employed  for  this  purpose,  and  dnring  the  year  1882  the  reports 
mentioned  below  were  published,  leaving  quite  a  number  stUl  to  appear 
as  amoug  the  series  of  special  reports  of  the  Census. 

A  number  of  other  reports  on  fishes,  of  much  interest  but  of  less. 
nlationship  to  the  work  of  the  Census,  were  presented  to  Congress  by 
the  CommissioQ,  and  their  pablicatiou  ordered  in  a  series  of  quarto 
volnmes.  Of  these  the  first  is  well  advanced  and  will  be  out  in  the 
eoorse  of  the  year  1883.  It  is  more  particnlarly  occnpied  by  an  ac- 
ooont  of  the  economical  and  natural  history  of  the  food-fishes  and 
invertebrates  of  the  country,  with  the  necessary  illustrations. 

Another  of  these  reports  will  include  figures  and  descriptions  of  all' 
the  obsolete  us  well  as  more  modem  forms  of  apparatus  for  the  pursnit,. 
capture,  and  atillzation  of  the  inhabitants  of  the  waters,  together  withi 
a  very  minute  account  of  the  uppuratos  of  the  whaler. 
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The  great  London  InUrnational  Fitkeriea  Bxpo»ition. — The  HQCcess  of 
the  Berliu  Fishery  Exhibition  ia  1880,  and  those  of  Norwich  in  1S8I 
and  EcUnborgb  iu  18S2,  laduced  a  nnmlwr  of  gentlemea  iu  Eog^aDd  to 
propose  an  ezhibitioa  in  Londou  in  1883,  that  Bhonid  far  sorpaM  any  of 
its  predeoeason.  The  necessary  arrangeinents  were  made,  and  invita- 
tions extended  to  the  United  States  to  participate.  This  was  favorably 
lesponded  to  by  an  enactment  of  Congress  appropriating  $50,0OU  for  the 
purpose,  and  reqairiogthe  United  States  Commiasioner  of  Fish  and  Fish- 
eries, under  the  direction  of  the  Secretary  of  State,  to  take  the  neoessaiy 
meaaores  toward  putidpotion  by  the  United  States  in  the  displi^  iu 
qoestion.  '  The  work  of  preparation  was  placed  iu  the  hands  of  Mr.  Q. 
Brown  Goode,  who,  with  the  help  of  the  gentlemen  whohaye  been  trained 
for  the  work  by  the  Censn^  iuvestigations,  and  of  the  assistiuits  iu  the 
N'ational  Hoseum,  and  the  United  States  Fish  Commission,  made  evetj- 
possible  effort  to  secure  a  satisfoctory  competition  on  the  ]>art  of  the 
United  States.  Mncb  Important  material  was  already  on  hand,  partly 
gathered  for  the  fisheries  Exhibition  at  Philadelphia  in  1876,  partly 
for  that  of  Berlin  in  1880,  and  to  a  considerable  extent  representing 
the  general  and  incidental  gatherings  of  the  Fish  Commission. 

The  exhibition  in  qnestiou  will  open  early  in  May,  1833,  and  It  is 
hoped  that  the  report  of  the  result  will  be  as  satlsfoctoty  to  the  pride 
of  every  American  as  was  that  of  the  Eihibitiou  at  Beriiu  already  re- 
ferred to. 

Bespectftilly  submitted, 

SPENCEB  F.  BAIRO, 
Seerttary  <tf  the  Smithsonian  Inatitution. 
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COBEESPOXDEaiCE  ON  A8TB0N0MICAL  ANNOUNCEMENTS. 

In  preaentiDjt  a  portioo  of  tlie  oorre^modenoe  of  the  Institatioii  with 
leading  astronomers,  relative  to  methods  aaggeeted  for  rendering  the 
telegraphic  aanoanoement  of  astroDomical  discoveries  as  &ee  fh>m  am- 
bigaity  as  possible,  it  seems  proper  to  prefoce  tiiese  extracts  vith  a 
brief  notice  of  the  fbrm  previoosly  adopted  by  Earopean  observatories 
in  commanioatiog  snch  iofonnation  between  themselves.  The  Smith- 
souian  system  of  tranaatkmtio  or  oable  telegraphy,  iutrodnced  iu  1873, 
may  be  regarded  as  essentially  an  extension  of  this  earlier  and  more 
local  practice.  In  acknowledgment  of  the  active  zeal  and  assistance  of 
Dr.  C.  H.  F.  Peters,  of  the  Clinton  Observatory,  in  establishing  the 
Smithsonian  enterprise,  mach  deference  has  been  paid  to  his  judgment 
in  all  doabtftal  questions. 

LetUr  from  Prof.  F.  Karlintiki,  director  of  tkt  obterv«torg  in  Craoow, 
Ifovember  23, 1865. 

(Published  in  the  Aitroiumitelie  NacluHckUit,  Vol.  65,  cola.  31,  33.) 

It  will  perhaps  not  be  snperflnoos  if  some  form  shoold  be  given  in  the 
Astronomische  Nachrichten,  In  which  we  can  noite  in  the  telegraphic 
aoDOUDcement  of  astronomical  obaervatione,  in  order  that  the  informa- 
tion may  be  condensed  and  still  be  perfectly  and  generally  intelligible. 
Our  signs  °  '  ",  as  well  as  h.  m.  s.,  can,  of  coorse,  not  be  telegraphed, 
but  to  write  them  ont  in  fall  makes  the  dispatch  too  lung.  The  con- 
versifui  of  the  times  of  observation  as  expressed  in  hoars,  minutes,  sec- 
ond9,  into  decimal  parts  of  the  day,  as  well  as  the  expression  of  right 
asceodon  and  declination  in  degrees  and  decimals,  can  easily  lead  to 
errors,  and  farther  necessitates  a  recoaversion  after  the  reception  of  the 
dispatch.  To  me  it  seems  that  it  wonld  be  simplest  if  we  agree  to  give 
not  only  the  mean  local  time  of  observation  bnt  also  the  right  ascension 
and  declination  by  means  of  7  or  S  places  of  flgnres,  of  which  the  first 
two  indicate  the  nnmber  of  the  hours  or  degrees  of  declination,  the  next 
two  the  namber  of  minutes,  the  next  two  the  nnmber  of  seconds,  and 
the  remaining  figure  the  number  of  tenths  of  a  second. 

The  words  "right  ascension"  and  "declination"  may  be  entirely 
omitted  and  replaced  by  "northerly,"  *' southerly.**  * 

Thus,  for  example : 

"Altona  Stemwarte  85  November  22  Krakau  1)604597  scbeinbar 
-  0M30620nordlichU247210Karlinski'' wonld  be  trausUted  as  follows : 
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"  November  22d,  C*"  4"  59. 7'  Cracow  meao  time.  Minor  planet  So.  85_ 
Appareat  right  osceDsion  O''  43"  0.20*.  Apparent  declinatioD  +2P  47/ 
24.0"." 

And  tliia  would  be  entirely  expressed  iu  twelve  words.  Thus,  there 
would  remain  still  ei^ht  words  for  other  itenis,  socb  as  the  daily  motion, 
brightness,  &c.,  if  the  whole  dispatch  is  to  be  kept  within  twenty  words. 

However,  I  leave  the  perfecting  of  this  fonn  entirely  to  yoor  views, 
without  desiring  to  posh  any  project  of  my  own. 

Notification  by  the  Imperial  Academy  of  Ftwma,  December  6,  1869. 
(Poblished  in  tbe  J»tronoml*ch»  A'aiArichttm,  No.  1785,  col.  143.) 

The  telegrams  by  which  the  Imperial  Academy  announces  tbe  dis- 
covery of  a  new  comet  to  the  various  observatories  will  hereafter  be 
written  in  an  abbreviated  form  and  in  general  according  to  the  proposi- 
tion  of  Professor  Karlinaki. 

The  dispatch  will  contain:  first,  the  word  comet  then  the  name  of  the 
discoverer;  next  the  date  nill  be  given  and  then  the  local  mean  time  of 
the  position  in  four  conaecative  figures,  of  which  the  first  two  indicate 
the  hour  and  tbe  last  two  tbe  minnte,  so  that  the  missing  tens  for  the  hour 
as  well  as  for  the  minutes  will  be  indicated  by  zeroa.  Then  tbe  pUtoe 
of  the  discovery  will  be  given,  followed  by  the  right  ateetuittn  in  arx:,  ex- 
pressed by  meaoM  of  five  figures,  of  wbioh  three  indicate  the  degrees 
and  the  next  two  the  minutes,  while  the  missing  tens  and  hundreds 
will  be,  as  b^re,  shown  by  the  zeros. 

Then  follows  an  interval,  and,  after  it,  the  polar  dittanee  represented  in 
five  figures,  of  which  three  indicate  the  degrees  and  tiie  last  two  the 
minnt«s,  and  in  which  again  all  the  missing  figures  have  their  places 
filled  by  zeros.  Tbe  motion,  to  be  finally  given,  is  always  understood 
to  be  daily  motion  in  minutes  of  arc,  flrdt  the  motion  in  right  ascension 
and  next  that  in  declination,  each  to  be  preceded  by  the  sign  or  word 
plua  or  minus. 

The  condaaion  of  the  dispatch  is  to  be  formed  of  some  words  that 
mfer  to  tbe  external  appearance  of  the  celestial  body.  If,  still,  an  a«ldi- 
tional  figure  follows  them,  this  will  describe  the  diameter  of  the  comet 
in  minutes  of  arc. 

The  dispatch  will  be  signed  "  Akademie."  For  example,  the  following 
telegram  from  the  Academy : 

Oomet  Tempel  three  November  nought  nine  nought  nine  nought 
Bought  Marseilles  three  four  one  nought  five.  Nought  seven  five  four 
four  bewegnng  plus  six  minus  twenty  four  belle  kern  five  Akademie" 
would  be  translated  as  follows : 

4f  Oomet  discovered  by  Tempel.  On  the  3d  November,  at  9^  0"  Mar- 
seilles meantime,  tbe  position  is  right  ascension  341°  IV  and  oonb  polar 
distance  75°  44'.  The  daily  motion  is  -f  6*  in  right  ascension  and  — 2V 
in  polar  distance.    Bright  nucleus.    Diameter  of  the  comet,  C. 

(Signed)  Ihpebul  Aoadbut  of  YiXNitA."     * 
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Letter  from  the  Bojfol  Observatory,  Qreenmck,  October  15, 1879,  to  the 
Secretary  of  the  Smithsonian  Institution, 

I 

Sib  :  Id  the  telegrams  announciDg  tbe  discovery  of  comets  and  minor 
planets,  for  vliich  we  liave  to  tliank  yoo,  the  AstronomeT  Boyal  has 
freqaently  foimd  a  difflcalty  aa  to  the  date  of  discovery  aod  the  date 
to  which  the  position  given  refers.  The  former  Is  of  less  importance,  bat 
the  nncertainty  as  to  the  latter  has  frequently  caoaed  much  delay  in 
picking  ap  a  qaich  moving  body  such  as  a  comet 

The  Astronomer  Boyal  wonld  therefore  snggest  that  the  day  of  the 
month,  and  Washington  mean  time,  to  which  the  position  given  refers, 
Bhoold  be  in  every  case  inserted  Jnat  before  the  B,  A.  and  Dec.  (the 
magDitade  being  pot  at  the  end  of  ihe  telegram  to  avoid  confnsioD). 

Thosthe  telegram  jast  received  wonld  ran  (supposing  the  position  of 
the  planet  te  be  given  for  Oct.  13, 11"  Washington  mean  time) :  "  Planet 
Peters  Clinton  thirteenth  fonrteen  horns  one  nonght  north  one  twen^ 
motion  five  aonth  eleventh." 

The  Astronomer  Boyal  tmste  that  yon  will  not  find  any  difflcalty  in 
g  this  small  addition,  which  wiU  greatly  increase  the  valne  of  the 

I  am,  sir,  Ac., 

W.  H.  H.  Ohbistib. 

Letter  from  the  amithsonian  Institution  to  Dr.  0.  S.  F.  Peters  (Clinton, 
'    If.  7.),  November  4, 1879. 

Dkab  Sib:  The  Astronomer  Boyal  of  England  asks  that  hereafter, 
|n  astronomical  annoonoemeats,  the  hour  of  discovery  in  Washington 
time  be  g^ven. 

The  Naval  Observatory  here  requests  that  local  time  of  discovery  be 
Btated,  and  that  seconds  of  right  ascension  be  always  given. 

What  wonld  yon  advise  ns  to  instruct  observatories  in  these  partica- 
lamf 

Very  truly,  yours, 

8.  F.  Baibd. 

Letter  fivm  the  lAichJUlA  Ohtervatory  of  Bamilton  CoUege  {CUnUm,  N 
r.),  Kovember  8, 1879,  to  tA«  Seoretary  of  the  Smithsonian  InsHtution. 

Dbab  Sib:  In  reply  to  yours  of  1th  inst,  regarding  ^he  demands  of 

obanratories  for  certain  changes  in  the  dispatehes  of  planet  discoveries, 

•  I  take  the  liberty  to  make  the  following  remarks.   These  remarks  are,  in 

snbstanoe,  the  same  I  wrote  a  short  time  ago  te  Prof.  Tie^ien,  of  the 

Beiiin  Observatory,  who  proposed  as  a  desideratum  similar  alterations. 

First,  as  te  that  the  hour  of  discovery  be  stated,  by  which  I  suppose 
the  time  for  the  position  commnnicated  is  meant,  the  answer  is  that  snch 
it  done  and  has  been  done  always  in  our  dispatches.  It  is  included  in 
the  way  prescribed  (but  overlooked  or  forgotten)  in  the  programme  that 
was  issued  at  the  time  by  the  Smithsonian  Institution  (Smith.  Miscel. 


60       CORBESPONDENCE   OK  A8TB0N0UICAI.  ANNOUMOEHENTS. 

OoU'ns,  263).  Theie  Art  IT  states  diBtinotly:  "  The  right  Bsoensioo 
and  declination  iu  the  dispatch  will  be  understood  to  give  the  podtioo 
(by  proper  motion  approximately  rednoed)  for  the  midngkt  /oHowing  the 
date  of  the  dispatch,  WashiogtOD  time  for  American  discoveries,  Oieen- 
Tich  time  for  Earopean.'* 

If  this  be  borne  in  mind,  it  seems  nanecessary  to  harden  the  dispatch 
by  additional  flgnres,  indicating  a  local  time. 

Still  fiirther,  it  seems  nuneoessuy  to  add  the  daily  motion  in  right 
asceosioa.  This,  for  the  minor  planets  between  Mara  and  Jnpiter  in 
oppoaitioa,  we  know  iH  always  negative — the  planets  are  retrograde — 
and  the  namerical  valne  of  it  will  be  in  the  neighborhood  of  45*  or  60*. 
Taking  into  account  the  distance  from  the  equator,  the  positioo  of  the 
ecliptic,  and  the  motion  in  declination,  a  little  reflection  will  easily 
decide  whether  to  assume  a  smaller  or  a  larger  value  snfBcienUy  near 
for  knowing  the  rou  in  a  day  or  two. 

The  request  of  giving  with  the  right  ascension  also  the  neond  of  Hme 
asanmea  that  the  discoverer  himself  knows  it,  that  he  has  followed  up 
the  planet  for  at  least  24  hours,  and  hence  the  motion  has  become  known 
to  him  with  accuracy.  But  this  is  usually  not  the  case,  as  on  the  other 
hand  it  is  desirable  that  the  discoverer  make  the  annonncemeut  im- 
mediately after  the  first  night.  The  daily  motion,  consequently,  is  con- 
clnded  from  single  comparisons  extending  perhaps  over  an  hour, 
whereby  the  nnavtudable  errors  are  multiplied  by  a  foctor  greater  than 
24.  The  seconds  added  to  the  right  asoension,  therefore,  would  be  only 
illusory. 

When  the  nearest  full  minute  is  given,  so  that  the  uncertainty  is  i 
minute,  this  seems  indeed  also  snfflcient  for  recognizing  the  planet.  It 
will  be  among  the  stare  that  are  in  afleldof  15',  and  by  studying  with  a 
little  patience  the  configuration  of  these  stars,  the  one  searched  for  will 
soon  betray  itself  by  its  change  of  place.  The  apparent  motion  in  right 
ascension,  in  most  cases,  is  far  surpassing  that  in  declination,  so  that 
the  inconsistency  in  giving  the  declination  to  a  minute  of  arc  and  the 
right  aacenaion  to  a  minut«  of  time  only  is  not  so  great  aa  might  seem. 
ITevertheless,  if  found  desirable,  it  is  possible  to  narrow  the  limits  of 
uncertainty  in  the  right  asoension  to  one-sixth  by  the  addition  of  only 
one  word  more  in  the  dispatch,  giving  the  nearest  round  tenth  nnmbe^r 
of  seconds.  And  this  ia  the  only  alteration  I  should  be  willing  to  rec- 
ommend iu  the  form  of  the  dispatch. 

To  resume,  I  suggest,  then : 

1.  The  locid  time  (or  its  equivalent)  is  to  be  presented  and  looked  for  * 
as  before,  in  conformity  with  Art.  IV  of  the  Smithsonian  programme. 

2.  To  give  the  daily  motion  iu  right  ascension  seems  superfluous. 

3.  After  the  minute  of  right  ascension  to  be  inserted  oneof  the  words, 
"ten,"  "  twenty,"  "  thirty,"  "  forty,"  or  "flfly,"  indicating  the  round  tenth 
of  seconds  (if  no  word  follows,  the  second  is  understood  to  be  2«ro). 
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Thaa,  taking  the  example  in  the  Smithsonian  MiBcellaneons  Collections 
referred  to,  it  might  read: 

"  Planet  twenty  three  thir^  five  ten  north,  &o.,"  i.  e.,  in  23*  SS"  10" 
of  right  ascension,  Ac."  • 

Besides  the  convenience  to  observers,  also  consideration  ongbt  to  be 
bad  to  the  telegraph  companies  that  convey  messages  free  of  charge. 
The  first  application  to  the  Atlantic  Oable  Company  and  which  was 
granted,  was  made,  I  remember,  for  aboat  10  words  in  each  dispatch 
and  for  12  dispatches  as  a  maiimam  in  the  year.  When,  of  late,  both 
of  these  flgnres  nsnally  have  been  transgressed  we  owe  the  more  thanks 
to  the  liberality  of  the  company  silently  acquiescing.  Bat  thi^  should  be 
the  more  reason  to  ose  the  privilege  granted  with  modesty;  (Professor 
netjen  proposed  even  that  a  second  dispatch  after  3  or  4  days  follow  the 
first;)  and  I  believe  the  form  stated  in  the  Smithsonian  programme  (with 
the  slight  modification  now  snggested  above)  as  precise  and  as  complete 
as  can  be  desired. 

Permit  me,  dear  sir,  to  take  this  occasion  for  reiterating  the  assurance 
of  the  gratitude  the  astronomical  world  bears  towards  the  Smithsonian 
InstitotioD  for  the  acceleration  of  interconrse— and  believe  me,  &c.,  &c., 

O.  H.  P.  Petehs. 

LetUr  from  the  Secretary  of  ihe  Smithsonian  Inetitution,  XoTember  26, 
1879,  toMT.'W.B..'!A.OHB,iBTiE  of  the  Royal  Observatory,  Oreenwith.' 

Drajb  Sib:  In  answer  to  yoar  esteemed  filvor  of  October  IS  we  beg 
to  nay  that  by  the  original  programme  adopted  by  telegraphic  announce- 
ments of  astronomical  discoveries,  the  position  giv^i  in  the  dispatch  is 
QBderstood  to  be  that  for  the  midnight  following  the  date,  Washington 
tine  for  American  and  Greenwich  for  European  discoveries.  This 
•eemed  to  ns  to  render  it  unnecessary  to  state  local  time  of  discovery. 
We  bowever  referred  the  matter  to  Professor  Peters,  who  takes  the 
same  view  as  oanelves. 

Very  respectfally, 

S.  F.  BjURD. 

Letter  from  the  Btyal  Obgervatoryy  Oreenwieh,  December  22, 1879,  to  4he 
Secretary  of  the  Smithtonian  InttUtition. 

Sat:  With  reference  to  yonr  letter  of  November  26  respecting  tele- 
graphic aononncements  of  discoveries  the  Astronoiner  Boyal  requests  ' 
iDe  to  say  that  there  seems  to  have  been  a  little  misapprehension  as  to 
what  be  desired. 

Out  difficnlty  has  arisen  from  the  freqoent  absence  of  any  data  what- 
erer  oo  the  telegnun,  and  even  where  this  is  given  from  an  umbignity 
as  to  whether  civil  or  astronomical  reckoning  is  intended.  (This  am- 
biguity occnrred  in  the  last  two  telegrams  respecting  comets  discovered 
by  Lewis  Swifc— in  the  last  the  poeitioo  given  appears  to  have  referred 
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to  tiie  date  of  discovery  instead  of  to  tbe  midnight  following  the  date 
of  the  dispatch  five  Aa^ya  later.) 

If  yon  conld  kindly  give  the  date  of  the  diapatek  onr  difflcnity  would 
be  f^tirely  removed,  it  being  understood  that  the  convention  that  the 
position  given  should  refer  to  the  following  Washington  midnight  will 
be  carried  out  in  the  case  of  oomets  tm  well  as  of  minor  planets. 

As  mentiooed  in  my  former  letter,  the  date  of  discovery  is  of  less  ira- 
portAnce  and  may  well  be  omitt«d. 

W.  H.  M.  Chbistie. 

Letter  from  the  Seeretarg  of  the  Smitktonian  Inttitution,  Decmiber  3, 187», 
to  Lord  LiNDSAT,  Dun  JScht  Olaervatory,  Aberdeen,  Sootland. 

Dkab  Sib  :  I  am  in  receipt  of  yoor  drcnlar  of  the  Ist  of  November, 
asking  for  the  transmission  of  information  respecting  the  occarrenoe  of 
comets  and  other  astronomical  phenomena ;  and  I  beg  to  inqnire  whether 
the  present  arrangements,  established  some  years  ago  by  my  predecessor, 
Professor  Henry,  do  not  answer  yonr  purpose.  These  consisted  in  an 
arrangement  with  the  inland  and  ocean  telegraph  companies,  by  which 
all  discoveries  of  this  kind  made  in  America  were  transmitted  by  the 
Smithsonian  Institution  to  certain  observatories  in  Europe,  fh>m  which 
it  was  supposed  they  would  be  forwarded  to  the  more  important  ob- 
servatories within  their  respective  districts. 

In  return,  these  same  observatories  transmit  similar  information  to 
Washington,  which  is  then  sent  to  a  specified  list  of  establishments 
here  and  also  published  in  the  telegraphic  dispatches  of  all  the  daily 
papers  in  the  oonntry. 

Ab  yon  will  observe,  the  observatory  at  Greenwich  receives  these  dis- 
patches from  Washington  for  Qreat  Britain,  and  I  woald  soggest  that 
arrangements  be  made  with  the  AsDronomer  Royal  for  immediate  trans- 
mission  of  all  such  information  to  yonr  observatoiy. 

Everything  noteworthy  in  the  line  of  astroaomical  discovery  is  «t 
once  sent  to  him. 

If  you  prefer  to  have  a  dispatch  direct  to  Aberdeen,  I  will  see  what 
can  be  done  in  regard  to  it,  although  the  telegraph  companies,  which 
perform  this  service  gratuitously,  only  allow  as  one  station  in  each 
country. 

Very  respectftiUy, 

SpBHCRR  F.   BA.IBD. 

Letter  firom  the  Obtenatory,  Dun  Echt,  Aberde^m,  December,  1879,  to  the 
Secretary  of  the  Smithsonian  Inetitution. 

Dbab  Sir:  I  am  instructed  by  Lord  Lindsay  to  thank  you  for  your 
letter  and  inclosnre  of  December  3,  in  reply  to  the  Dun  Echt  ctrcniitr 
of  November  1,  asking  for  information  inspecting  the  occnnitnce  uf 
eomets,  &c 
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Bel'eiriDK  to  yonr  letter  bis  lordehip  wishes  me  to  ezplaia  that  the 
scheme  which  he  ia  endeavoring  to  carry  oat  is  the  collection  of  notices 
of  discoveries  of  the  character  indicated  from  the  whole  world,  in  order 
to  distribote  them  direetly  amongst  observrars  in  the  British  Islands. 
Id  doing  so  it  is  intended  to  supply  informatioa  to  every  owner  of  a 
telescope  in  these  islands  who  communicates  an  address  for  the  purpose, 
more  eepecuilly  to  all  those  amatenrs  who  may  not  be  in  commnnioatioD 
with  a  govemroent  observatory.  I  may  add  that,  in  this  special  en- 
deavor to  aid  the  owners  of  small  observatories,  Lord  Lindsay  pub- 
lished and  distnhnted  the  summary  of  Struve's  MensurEe  Micrometricse, 
a  work  which  has  already  greatly  facilitated  the  observation  of  double 
start),  nor  has  it  been  found  useless  in  observatories  of  the  first  rank. 
In  proof  of  this,  it  may  be  mentioned  tbat  it  served  aa  a  working  list 
for  the  admirable  labors  of  Professor  Pickering  and  bis  adjuncts  at 
Harvard  College  in  sidereal  photometry. 

From  the  papers  yon  inclose  it  Is  evident  tbat  the  arrangements  of 
the  Smithsonian  Institution  guarantee  the  certain  intercommunication 
of  astronomical  discoveries  between  the  United  States  and  five  European 
government  observatories.  This  still  leaves  a  large  field  nnoocnpied, 
nor  does  it  seem  to  provide  at  all  [at  least  in  Europe)  for  the  distribu- 
tion of  information  fium  the  transmitting  end.  I  wonld  point  out,  for 
example,  that  the  news  of  Schmidt's  new  star  in  the  Swan  was  but  vtMy 
imperfectly  distributed  in  Europe.  Although  Dr.  Schmidt  tolegraphed 
to  Berr  v.  Littrow,  at  Vienna,  within  three  hours  of  the  discovery  on 
Kovember  24, 1876  (see  Attronomisehe  Nachrickten  No.  2113),  we  first 
learned  of  the  star's  existence  fh>m  a  daily  paper  at  the  close  of  Decem- 
ber. The  A»troHomiache  Nackrichtm  pnblisbed  the  first  account  on  I>e- 
cember  23,  and,  in  fact,  the  earliest  observationf  possible  at  Dnn  Ecbt 
was  OD  Jannary  2, 1877.  In  Astnmomitcke  Ifaekrichtm  No.  2116  Dr. 
Vogei  says  tbat  the  first  news  reached  him  at  Berlin  on  December  3. 

Prom  this  it  would  seem  that  the  European  port  of  the  Smithsonian 
scheme  is  not  at  present  adapted  for  the  distribution  of  news  on  this 
side  of  the  Atlantic,  and  hence  it  arose  that  Lord  Lindsay  was  not  aware 
tbat  the  telegrams  of  the  Smithsonian  Institution  embraced  more  than 
the  discoveries  of  minor  planets,  with  a  partial  recognition  of  other  and 
possibly  more  generally  interesting  phenomena,  or  that  they  were  in- 
tended for  general  distribution. 

Apart  from  this,  the  information  reaches  the  bulk  of  observers  in  these 
islands  tbrongh  occasional  notes  in  the  public  journals,  but  very  rarely 
in  their  telegraphic  summaries.  Nor  are  such  notes  always  acceptedj 
e.  ff,,  it  is  well  known  that  the  "Times"  declined  all  the  earlier  com- 
munications respecting  the  new  star  in  the  Crown. 

Theee  reasons  led  Lord  Lindsay  to  devise  a  plan  for  distributing  intel- 
ligenoe  directly  amongst  British  observers  by  posted  circular,  leaving  it 
to  corporations  or  individuals  to  do  the  same  in  other  countries  if  the 
plan  was  foond  worthy  of  extension.    Already  the  plan  baa  been  prom- 
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ised  the  aid  of  astroDomera  in  many  countries,  atid  a  similar  and  ctv 
operating  scheme  is  starting  in  France.  Stress  is  laid  on  the  distribntioQ 
of  information  by  special  circalar  (or  telegram,  if  particalarly  desired), 
as  it  is  foand  impossible  to  rely  on  the  daily  papers. 

TmstJng  that  these  explanations  will  show  that  the  Dan  Echt  scheme 
is  in  no  way  calcolated  to  take  up  gronnd  already  occupied  by  the 
Bmithsonian  InstitntioD.    I  am, 

Very  respeetfolly, 
Ralph  Copelaito, 
Astronomer  at  Dun  Echt. 

Letttr/rom  the  Secretary  of  the  Smithsonian  Institution,  January  14, 1830, 
to  Prof.  C.  H.  F.  Petkes,  Clinton,  N.  Y. 

Dear  Sir  :  In  cooseqaence  of  the  diGBcnlty  experience<l  by  many 
astronomers  in  interpreting  telegraphic  announcements  of  astronomical 
discoveries,  we  desire  to  publish  in  the  forthcoming  report  of  this  Iu»tX- 
tntion  a  circular  on  this  subject,  which  shall  prevent  ambiguity  nud 
misunderstanding  in  the  future. 

We  therefore  inclose  a  copy  of  the  original  circular,  as  prepared  by 
yourself,  and  request  that  you  will  insert  therein  such  additionx,  cor- 
rections, and  explanations  as  experience  has  shown  to  be  necessary. 

We  also  send  a  letter  in  the  same  connection,  from  the  Boyal  Obser- 
vatory, Ureenwich,  which  we  beg  yon  will  return  with  suggestions  for 
its  proper  answer. 

Yours  very  truly, 

S.  F.  Baird. 

Letter  from  the  Litchfield  Observatory  of  SamiV  on  College,  Clinton,  y.  T., 
January  21, 1880,  lo  the  Smithsonian  Ijutitution. 

Dear  Sir  :  I  have,  aa  you  requested,  considered  the  different  points  of 
the  programme  for  telegraphic  dispatehea,  and,  iu  the  snggestionB  which 
I  submit  on  the  annexed  pages  as  a  substitute  for  pp.  ?  and  following,  I  be- 
lieve that  the  wishes  expressed  by  various  astronomers,  eepeci^ly  those 
of  Greenwich,  are  fully  embodied.  The  closing  sentence  T  added  in  re- 
membering the  inaccaraoy  of  Mr.  Swift,  by  which  both  assistant  Paul  of 
the  Washington  Observatory  and  myself  lost  a  whole  night  in  Iriiitiesa 
searches  for  that  comet.  However,  I  beg  yon  to  strike  out  or  correct  tta 
yon  please. 

If,  in  your  answer  to  Mr.  Christie,  yon  refer  to  your  forthcoming 
circalar,  which  will  meet  the  demands  of  the  Greenwich  Obser^-ator}-,  I 
think  they  will  be  satisfied.  With  reference  to  the  qnery  about  astro- 
uomical  and  civil  reckoning,  I  think  the  expedient  I  suggested  of  using 
simply  the  name  of  the  week-day  (e.  g.,  "Wednesday")  will  prore  satia- 
f^tory,  while  it  adds  only  one  word  to  the  dispatch. 

0.  H.  F.  Peteeb. 

[Acoompanyiog  this  are  the  additions  to  the  Bmithsonian  circular, 
wbii:h  have  been  incorporated  in  the  revised  edition.] 


AticmoicledgmeKt  from  the  8mith»oniaa  Inttitutton,  Januarji  27, 1880,  to 
Prof.  0.  H.  F.  PETESa,  OlinUm,  IT.  Y. 

Deab  Sib  :  Pleastj  accept  oar  thanks  for  yours  of  January  21  relo- 
tave  to  changes  in  circular  of  aDBoanoement  of  astronomical  dispatches. 
Very  truly  yours, 

S.  F.  Baibd. 

Letter  from  the  Smithaonian  InatituHon,  February  16,  1880,  to  Prof.  0. 
H.  F.  Peters,  Clinton,  N.  T. 

Deab  Sib:  The  dispatch  fiom  the  Astronomer  Royal  of  England 
appears  not  to  follow  the  conveution  for  telegraphic  announcements 
affbrding  another  instance  of  the  ambignity  to  vhicli  we  have  before 
allnded  and  which  we  wish  to  correct. 

As  received  by  us,  it  reads: 

"Gill  telegraphs  from  Gape  Town,  comet,  twelfth  February,  0858  cape 
12311,  motion  pins  235,  minus  20.    Astronomer  Boyal." 

The  0858  cape  we  think  refers  to  time  of  discovery  and  the  12311  to 
be  a  mistake  of  the  operators. 

Tonrs  very  tmly, 

Sfenoeb  F.  Batbd. 

Letter  from  the  lAtch/ield  Observatory  of  Hamilton  College,  Clinton,  Sr.  Y., 
February  19, 1880,  to  the  Secretary  of  the  Smithsonian  Inetitution, 

Deab  Sib  :  You  are  right;  there  is  certainly  a  mistake  in  the  dispatch 
from  Cape  Town  about  OilFs  comet,  five  flgnres  having  been  omitted, 
bnt  it  is  impossible  to  say  which^^either  those  indicating  the  B.  A.  or 
those  of  the  North  Polar  Distance.  The  telegram,  as  commonicated  in 
yoor  letter  received  this  morning,  and  which  is  in  the  cipher-system 
proposed  years  ago  by  Littrow  (bnt  hardly  applicable  in  this  country, 
where  by  law  every  figure  must  be  written  out  in  words),  oan  be  inter- 
preted in  the  two  following  ways: 

Comet  12th  February  8^  68„  mean  time  Gape,  E.  A.  123o.ll,  N.  P.  D. 
[6  figures  omitted],  motion  -f  235'  =3o55'  in  E.  A.  —  20*  in  N.  P.  D. 

Comet  [etc.]  B.  A.  [5  flgnres  omitted],  N.  P.  D.  =  123°  11'  (i. «.,  DecL 
—  330 11')  motion,  etc. 

Probably  some  telegrapher  between  Cape  Town  and  Greenwich  or 
Greenwich  and  Washington  got  tired  of  sending  ten  consecutive  fig- 
ores;  and  indeed  this  system  of  dispatches  has  been  a  source  of  contin- 
oal  blunders,  so  that  Lord  Lindsay  (whose  assistant  Mr.  Gill  was,  before 
he  went  to  take  chaise  of  the  Cape  Observatory)  did  wrong  in  reviving 
it.  The  system  adopted  by  the  Smithsonian  Institution  was  discussed 
with  the  late  Professor  Littrow,  Professor  Brufans,  of  Leipzic,  and  others, 
and  has  worked  to  satisf^tion  so  far.  It  will  be  still  more  acceptable 
to  all  when  the  additions  lately  discussed  are  introdoced,  and  I  wonld 
noommend  (which,  perhaps,  also,  is  your  intention)  to  issne  the  amended 
H.  Mis.  36 5  ^ 
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Boheme  in  the  form  of  a  oiroular  to  the  principal  obeerratories  interested 
ia  It  (perhaps  sendiog  a  Dumber  of  copies  for  distribution  to  Oreenwich, 
Paris,  Berlin,  and  VimQa). 

0.  H.  F.  Peters. 

Letter  from  Dr.  B.  A.  QoxnJ>,  at  sea,  steamship  "  City  of  Montreal,* 
Aitgiut  27,  1880,  to  the  Becretary  of  the  Smithsonian  Institution.  ■ 

Mt  Dear  Professor  :  I  have  been  about  six  weeks  in  GermaDy, 
France,  and  England,  and  have  eveiywhere  foand  Uie  astronomers 
greatly  pertarbed  in  the  matter  of  astronomical  telegrams  regarding 
comets,  planets,  &c.,  which,  they  tell  me,  almost  nnff^lingly  go  wrong, 
no  matter  how  great  the  care  with  which  they  ai«  seat 

Finally,  the  Oennans  have  agreed  apou  a  system  to  which  tibey  have 
secured  the  assent  of  Admiral  Monohez  at  Paris,  and  of  the  Astron- 
omer BcyaL  And  they  have  asked  me  to  communicate  with  you  oa 
the  subject  and  obtain  yonr  assent,  which  I  told  them  yon  would  snrely 
give,  since  the  Bnropean  astronomers  are  all  of  accord. 

It  consists  of  three  principal  points : 

First  That  instead  of  several  transatlantie  telegrams  to  differant 
observatories,  the  SmitlisoDiui  should  send  only  one,  viz,  to  Professor 
Knieger,  the  new  director  of  the  observatory  at  Kiel  and  editor  of  the 
Astronom.  NaehrUshten.  He  undertakes  to  commanicate  the  same  tele- 
gram instantly  to  all  the  European  astronomical  centers,  at  the  expense 
of  the  Astronomische  Oesellscbaft,  if  necessary. 

Secondly.  That  a  second  similu  telegram  should  be  forwarded  next 
day,  or  as  soon  as  a  second  observation  of  the  body  has  been  obtained^ 
Uins  making  only  two  trans-atlantio  telegrams  io  all. 

Thirdly.  That  for  these  telegrams  a  special  code  should  be  used, 
which  they  have  sent  me,  and  which  they  all  recommend.    ■    *    • 

B.  A.  QoDU). 
PropoteA  mode  of  transmitting  notices  of  the  discovery  of  oomets,  at- 
teroidSf  dv.,  across  the  Atlantic, 

1.  Only  one  dispateh  to  be  sent  at  a  time.  This,  if  for  Eorope,  to  be 
addressed  to  Professor  Emeger  at  the  observatory  in  Kiel ;  if  for  Ameis 
ica,  to  Professor  Baird,  Secretary  of  the  Smithsonian  Institution. 

A  second  telegram,  however,  to  be  sent  as  soon  as  a  second  observa- 
tion has  been  obtained.    Thus  only  two  dispatohes  in  all, 

2.  All  numerical  data  to  be  expressed  by  a  word  for  each  figure,  with 
oat  regard  to  its  value  as  dependent  upon  ite  position.  Thus  "  RS  "  to 
be  telegraphed  as  " five  eight,"  "12 "as  "one  two,"  " 30 "  as  " three 
nought,"  &C. 

3.  All  places  which  would  ordinarily  be  left  vacant  when  the  nnm- 
ber  is  written  in  figures  most  be  filled  up  b$  the  word  **  nonghW  Thus 
for  the  right  ascension  1"  d'^.S  would  be  written  "  nongh  t  one  nought  five 
three''orfor£.A.  19''3°>  the  dispateh  would  be  sent  "one  nine  nought 
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three  noaght"  (the  tenths  of  miniites  being  given  for  right  ascensions^ 
bat  not  for  other  data,  as  per  section  5), 

4.  Time  of  obaerration  to  be  given  in  ronnd  hours  of  Oreenwioh 
mean  time,  preceded  by  day  and  month,  and  never  in  any  other  way. 
Ihna  an  obBervation  on  October  12,  at  IS**  O-r.  M.  T.,  would  be  annonnoed 
"  one  two  October  one  three ;"  or  November  3, 7"  Gr.  M.  T.  as  "  three  No- 
vember noagbt  seven.*'  In  this  way  the  time  of  observation  which  is  to 
be  given  first  of  all  will  be  expressed  by  the  name  of  the  month  pre- 
ceded by  one  or  two  nnmbers,  and  followed  always  by  two. 

5.  Bight  aeoension  to  fbllow  the  date  and  be  givNi  bjfivejiguret  ex- 
pressing hoars,  minates,  and  tenths  of  minates,  in  time,  preceded  by  the 
word  "  ascension." 

6.  Dedinations  to  be  given  by  fonr  words  expressing  degrees  and 
minates,  preceded  by  the  word  "north"  or  "sooth," 

7.  Daily  motion  in  B.  A.  to  be  given  in  minates  and  tenths  of  minates 
at  time,  preceded  by  the  word  "  plos  "  or  "  minos." 

8.  Daily  motion  in  Decl.  to  be  given  in  minutes  of  arc,  preceded  by 
the  word  "  north"  or  "  soath." 

6.  Magnitade,  if  given,  to  be  preceded  by  the  word  "  mag." 
Thus,  in  ordinary  oases,  the  essential  nnmerical  data  will  be  con- 
tained in  twenty-fonr  words! 


"Comet  discovered  by  Swift,  Oct.  12.  Placd,S.  J..=2>>23".7and 
DedL  =  +  35°  2*  at  7t>  Oreenw.  M.  T.  Motion— 1-.2  in  ii.  ^.  and  +  8* 
in  Ded.  12th  magnitade." 

DISPATCH. 

"Comet  Swift  one  two  October  nonght  seven  ascension  noaght  two 
two  three  seven  north  three  five  noaght  two  minns  one  two  nor^  eight 
mag  one  two." 

Professor  Kraeger  (editor  of  the  Attronom,  S'aehridhten)  andertakes  to 
repeat  the  dispatch  throaghoat  Earope  at  cost  of  the  Kiel  observatory 
or  of  tbe  Astrooomisohe  Gtesellachaft.  The  Paris  and  Greenwich  ob- 
servatories, as  well  as  all  the  German  ones,  accept  the  arrangement. 

Aetnowtedffmmt  from  the  Smithionian  IntUtution,  October  30, 1880,  to 
Dr.  BENJAanN  A.  Qouid,  18  PemberUm  Square,  Boaton. 

DXAB  Db.  OomJ):  Tom  letter,  headed  "At  Sea,  City  of  Montreal, 
Angnst  27, 1880,"  reached  me  this  afternoon,  the  30th  of  October,  at 
apparently  a  long  interval,  if  the  date  is  correct. 

I  write  very  harriedly  to  express  my  gratification  at  the  prospect  of 
Acting  yon  ^ain  in  Washington,  and  to  say  that  I  of  conrse  desire  to 
follow  the  wishes  of  Bstronomers  at  home  and  abroad  is  the  matter  of 


.Goo'^lc 


68       COBBESPONDEIICK  ON  ASTBOHOKICAI.  AHSOUSCEMEirrS. 

the  talegranu.  1  veuld,  however,  like  to  have  Dr.  Petera,  of  Clinton, 
wid  the  MtroDomen  of  the  observatoiy  here  concur  in  the  change ;  bat 
when  yoa  viait  Wasbingtoa  all  this  can  be  arranged. 

Very  truly,  yours,  Spbkckb  F.  Bubd. 

Letter  from  the  Bmitheonian  Inttitutum,  2fovember  11, 1880^  to  Pio£  0. 
H.  F.  Petbbs,  SavtitUm  CoUege,  CtitUott,  If.  T. 

Dbab  Bib  :  I  inclose  herewith  a  proposition  for  the  modification  of 
the  preeent  plan  of  the  exchange  of  telegraphic  annonncements  between 
the  United  States  and  Eorope.  Will  yoa  kindly  give  me  yonr  views  at 
the  earUeet  poitibls  mometut  We  have  in  type  a  new  circnlar  on  this 
snbject,  and  of  coarse  wish  to  oorrect  it,  should  it  be  deaiiable. 

The  proposition  snbmitted,  which  Dr.  Oonld  has  Just  sent  as,  is  the 
result  of  a  conference  with  Uie  leading  astronomers  of  Europe. 

Tnily  yours,  Spbnoeb  F.  Baibd. 

Letter  from  the  Smitheonian  Iiutitiitvm,  November  24, 1880,  to  Prof.  O. 
H.  F.  PsTEBa,  Bamilton  College,  Clinton,  N.  T.,  vrith  uu^oture. 

Dbab  Pbofbssob  Petebs  :  Will  yoa  kindly  send  me  at  yonr  early 
convenience  that  promised  criticism  and  utemoraudam  in  regard  to  the 
accompanying  proof  of  the  circular,  and  all  the  snggestions  of  change 
broagbt  np  by  Professor  Gonld  t  I  wish  to  close  this  business  as  soon 
as  possible,  with  your  kind  assistance. 

Tours,  truly,  Spenoeb  F.  Baibd. 

Letter  from  the  LitchJUld  Obaervatory  of  Bamilton  College,  (Tlmton,  N.  F., 
Ifovember  2S,  1880,  to  the  Secretary  of  the  Smithsonian  Inatitution, 

Deab  8ib:  I  hasten  to  answer  years  of  11th  instant  in  regard  to 
the  telegraphic  exchange  system  of  astronomical  discoveries.  I  found 
it  here  after  my  return  fh)m  New  York  (delayed  by  a  few  days'  visit 
atWeetPoint),  and,  in  order  to  bebrief,  I  can  touch  only  upon  the  more 
essential  points. 

Of  the  three  points  made  in  the  letter  (written  by  Dr.  B.  A.  Goald) 
of  which  you  send  me  a  copy,  the  first  gives,  as  the  reason,  economy  in 
the  number  of  traus-atlantio  dispatches.  I  must  wonder,  after  I  had 
explained  twice  before  dnring  the  last  year  to  the  ostlronomers  at  Berlin 
that  as  for  as  I  know  only  one  message  passes  the  Atlantic  and  is  dis- 
tributed then  in  Europe  to  the  five  central  stations,  that,  without  evi- 
dence to  the  contrary,  this  again  is  used  as  an  argument  for  having  the 
dispatches  Arom  the  Smithsonian  Institution  sent  to  only  one  Bniopean 
central  station,  and  this  to  be  (as  if  of  coarse)  in  Germany.  When 
Dr.  Gould's  letter  asserts  that  "  the  European  astronomers  are  tM  of 
accord"  he  says  too  much  for,  from  a  letter  of  Professor  Foerster  on  the 
sabjeot  (found  here  likewise  at  my  retam)  it  appears  that  Vienna  does 
not  consent;  that  Pnlkowa  seems  to  have  been  not  even  asked,  and  it  is 


COBRBSPOyDENCE  OM  ASTSONOHICAL  AMHOUNCBHBNTS.       6^ 

not  quite  clear  besides  oitcler  what  aspeot  the  mattw  liaa  been  presented 
at  Paris  fuid  Greenwich,  and  how  far  these  agree  with  the  proposed 
change  of  programme.  But  after  all,  what  is  there  objectionable  to 
sending  the  commnuications  &om  the  Smithsonian  Institntion  not  to 
Germany  only,  but  also,  as  heretofore,  to  Greenwich,  Paris,  Vienna, 
and  Pnlkowat  I  remember  when,  on  a  visit  to  Washington,  I  laid  tiie 
first  proposition  before  yonr  illostrions  predecessor,  I  had  named  only 
Oieenwich,  because  the  nearest  place,  to  send  the  dispatches  to,  and 
it  was  Professor  Henry  who  suggested  to  insert  besides,  Berlih,  Paris, 
and  Vienna,  to  which  later  was  added  Pnlkowa.  Fortnnately,  from  onr 
stand-point  on  this  side  of  the  ocean,  we  have  a  broader  and  more  equi- 
table view  of  scientific  life  in  Europe,  iree  from  national  jealousies. 

As  to  the  second  point  suggested  in  Dr.  Gould's  letter,  I  cannot  deny 
that  sometimes  a  second  communication  about  the  same  object  of  dJa- 
eovery  (not  the  next  day,  but  rather  after  the  lapse  of  three  or  five  days) 
would  be  very  welcome,  though  in  most  cases  such  a  repetition  would 
not  be  of  very  great  utility*  Professor  Foerster  pnta  it  on  the  groand  to 
make  sure  against  a  mistake  in  the  first  dispatch.  But  then,  if  the  two 
should  not  agreet  Would  he  then  desire  even  three  dispatches  (as  bank 
accountants  take  the  snm  three  times  when  the  first  two  give  it  differ- 
ent). While  the  cable  company  witb  great  liberality  did  concede  a  lim- 
ited (and  later  frequently  surpassed)  number  of  words  and  of  dispatches 
per  year,  it  seems  hardly  proper  to  ask  a  duplication  of  the  favor,  as 
long  as  it  has  not  been  clearly  shown  that  such  duplication  Is  of  abso- 
lute desirability. 

Thirdly,  as  to  the  code  to  be  used,  I  do  not  see  in  the  slightest  what 
objection  can  be  made  to  that  adopted  by  the  Smithsonian  Institution. 
It  was  the  result  of  a  consultation  with  the  late  Professor  Littrow  at 
Vietma,  was  in  the  main  set  np  by  Professor  Bmhns  and  myself  at  Leip- 
sic,  and  approved  at  the  time  by  the  astronomers  at  Berlin.  The  new 
edition  of  your  circular  of  instructions  embraces  the  modifications  and 
suggestions  which  yon  had  received  from  various  sides,  and  Professor 
Airy,  as  you  will  remember,  expressed  himself  satisfied.  Professor 
Pickering,  as  well  as  myself,  has  carefully  compared  the  scheme  with 
the  one  now  preeented  by  Dr.  Gould.  I  cannot  find  that  it  is  an  im- 
pi<ovementinj>r«ei»u>n  to  say  for  example  "one  two"  for  "twelve,"  "two 
nought"  for  "twenty,"  or  always  "nought  three''for  simply  "three," 
&0.  Looking  at  the  eeonomg  of  words,  Dr.  Gonld's  scheme  requires 
twenty-fbnr,  the  Smithsonian  (even  with  the  additions  now  introdnoed) 
at  the  utmost  only  sixteen — a  difference  of  considerable  and  (for  tite 
cable)  essential  importance. 

I>r.  Oonld  says  of  his  code,  "  which  tbey  all  recommend,"  I  am  sure 
that  what  all  desire  and  recommend  is  only  a  uniformity  of  the  code  in 
ose.  The  Smithsoniwi  code,  being  far  superior  in  precision,  also  more 
eoononrical  and  now  perfected  by  the  soggestions  of  ezperienoe,  will 
readily  be  accepted.    The  difficulty  has  been  that  some  astronomers 

.Google 


70       COEBESPONDEKCE  ON  ASTBONOHICAI.  AlTNOUKCBlfENTS. 

either  have  not  caiefiilly  ecoagh  read  the  articles  of  tlie  programme,  or 
had  forgotten  them.  Ttie  complaiots  that  ha^e  oome  to  my  knowledge 
from  abroad  have  all  been  in  regard  to  certain  comet  aDnooncements 
telegraphed  &om  this  side,  aod  not  worded  in  accordance  with  the  mles 
of  the  programme.  On  the  other  hand  I  had  to  remind  the  Berlin  astron- 
omers (and  also  those  at  the  Washington  observatory)  that  the  time 
for  the  position  is  the  "following  midnight,"  while  they  mistook  for  it 
the  hoar  and  minnte  of  sending  from  Washington,  added  by  the  teleg- 
rapher. '  The  etreular  which  yon  have  prepared  will  prevent  for  the 
fdtore  these  and  similar  mistakes. 

0.  H.  F.  ] 


Letter  from  the  Litchjletd  Obtervators,  MamiUon  College,  Clinton,  X.  Z, 
DeoenAer  21, 1880,  to  the  Seoretary  of  the  Bmithaonian  IneHtKtion. 

Dear  Sm :  I  have  sent  to  the  "  Attronom,  NaAruAten, '  as  yon  per- 
mitted me  to  do,  an  article  in  explanation  and  elacidatlon  of  tlie  form 
of  dispatches  we  have  nsed,  and  of  the  additions  that  have  been  made 
in  the  new  edition. 

Aa  yon  have  still  onder  consideration  the  pnblicatioa  of  this  revised 
programme  (I  infisr  so  from  your  last  letter),  I  inoloee  here  a  oompari- 
Bon,  which  shows  that  oar  form  reqoires  only  16  words,  while  that  pre- 
sented by  Dr.  Goald  requires  26  [or,  more  oorreotly,  27] ;  and  it  is  to 
be  remarked  besides  that  the  latter  never  can  hare  less,  because  the 
"  noughts  "  always  must  be  inserted,  while  oois  has  nsually  Uu  than  16 
words. 

Toars,  very  truly, 

0.  H.  F.  Pbtbhb. 

BXAKPLS. 

Comet  discovered  by  Swift  Oct.  12.  Place  B.  A.  =  3  honrs  23  min- 
ates  7  and  deol  =  -t-  35^  2'  at  7  hoars  Green,  m.  t.  Motion  —  1  minnte 
J}  in  right  ascension  and  -f  6'  in  decl.  —  12th  mag." 


"Comet  Swift  [one  two  October  noaght  seven  ascension  nought]  two 
twenty  [two]  three  forty  [seven]  north  [three]  thirty  five  [nought]  two 
[minus  one  two]  north  {• )  eight  [mag.]  [one  two]  twelfth  Tuesday." 

The  dispatch  as  here  proposed  has  26  words — 27  if  written  by  the 
rales — while  in  our  form  it  requires  only  16  in  all. 

h^terfrom  the  Smitheonian  Institution,  Jf^ovember  30, 1880,  to  Sir  Oeobob 
B.  AiBY,  director  of  the  Obtertatorj/,  Qreenvnch,  Ungland. 

Sm :  Herewith  we  send  yon  a  proof  copy  of  a  revised  drcnlar  in  re- 
gard to  the  telegraphic  annooncement  of  astrunomioal  discoveries,  which 


•Noaght,  by  rale. 

i:Qi,.r::::G00'^lc 


COSSESPONDENCE  ON  ASTBONOUICAL  ANNOUNCEMEirrS.       71 

gives — ^with  a  fev  slight  modiflcations — tb.e  system  of  condensed  mes- 
sagea  whioli  has  been  in  practical  ose  for  seven  years. 

We  also  inclose  a  draft  of  a  modified  plan  proposed  to  us  for  the 
same  object,  and  beg  that  yon  will  carefblly  examine  both  documents 
and  adTise  ns,  as  soon  as  m^  be  convenieat,  in  regard  to  the  propriety 
or  expediency  of  exchanging  the  one  for  the  other. 

Very  respectfiiUy,  &&, 

Spenosb  F.  Baxbd. 

Letter  from  the  Roj/at  Obeervator^,  Cheenaich,  Zondon,  December  22, 1830 
to  tKe  Secretary  of  the  Smitkeonian  Itutitution. 

Deab  Sib  :  I  have  waited  a  few  days  before  answering  your  letter 
of  Ifovember  30  for  better  consideration  of  the  proposed  plan  for  tele- 
graphic umooncements  of  obaervatione. 

It  appears  to  me,  and  I  am  entirely  supported  in  this  opinion  by  Mr. 
Christie,  that  it  will  be  a  great  improvement  of  the  former  plan,  and  we 
heartOy  recommend  it  for  adoption. 

Yours,  Mthfhlly, 

G.  B.  AlBT, 

Letter  /ron  the  Bmithtonian  Inetitutum,  Ifovember  29, 1880,  to  the  ^ort 
0/Gba.wpobd  and  Balgabbbs,  IHm  Eeht,  Scotland. 

Sm :  Inclosed  please  find  a  circolar  we  have  Just  prepared  in  regard 
to  the  telegraphic  anuoancement  of  astronomical  disooveri^  which 
gives — with  a  few  slight  modifications— the  system  of  condensed  mes- 
sages which  has  been  in  use  for  seven  years. 

We  also  indose  a  draft  of  another  plan  pn^tosed  for  the  same  ot^ect, 
and  beg  that  yon  will  oareftilly  examine  the  same,  uid  give  ns  yonr 
views,  as  early  as  may  be  convenient,  regarding  the  advisability  of  its 
sabetitQtion  for  the  former  plan. 

Very  tmly  yoors,  &c., 

Sfbnobb  F.  Baibd. 

Letter  from  fAc  (Meroatory  Dun  EAt,  Aberdeen,  January  7, 1881,  to  the 
Secretary  of  the  Smithsonian  InatiUition. 

Sib  :  Beferring  to  yonr  letter  of  November  29, 1880, 1  may  say  that  our 
experieuoe  at  Duo  Bcht  shows  that  telegraphic  aononncements  of  astro- 
ntnnical  discoveries  should  represent  the  actnal  known  facts  of  the  case 
in  a  way  to  which  the  m^ority  of  the  senders  and  receivers  of  the  mes- 
sages are  accustomed.  Thus  the  message  should  take  the  form  of  an 
observation  as  uanally  published,  the  name,  date,  and  place  being  givra. 
Any  redaction  of  the  time  to  a  meridian  other  than  that  of  the  observa- 
tioD  or  any  prediction  of  a  future  place  of  the  object  are  eqnaUy  to  be 
deprecated  as  likely  to  introduce  errors.* 

'ThepoailbilityafniskiiigB  blunder  in  the  simple  operation  of  lefening  the  lime 
r  meridi«i  or  of  faiUng  to  recognize  the  somewhat  impiobable  natan  of  a 
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BeBides,  by  giving  the  R.  A.  to  the  nearest  tenth  of  a  minate  of  time 
and  the  declination  to  the  nearest  minnte  the  observation  is  available,  in 
the  case  of  a  comet  for  combination  to  find  an  approximate  orbit.  This 
form,  too,  gives  the  dispatches  a  permanent  value. 

I  give  the  following  partly  is  confirmation  of  what  I  tbink  the  best 
featnres  of  the  proposed  systems  and  partly  as  suggestions  Uiat  may 
probably  be  of  nse. 

The  greatest  oleaniesa  seems  to  be  obtained  by  giving  nombers  as 
spoken  thas:  "12"  sboold  be  "twelve" and  not  "one two" 

I  would  suggest  tfaat  the  day  of  the  month  counted  astronomically 
be  absolutely  distinguished  firom  the  rest  of  the  message  by  giving  it 
the  ordinal  form.    Thus  "October  12"  voold  be  "twelfth  October." 

For  a  like  reason  the  motion  in  declination  might  be  given  as  "north- 
ward" or  "  southward."  If  the  length  of  a  telegram  is  estimated  by  the 
ntunber  of  words  in  it  and  not  by  their  length,  it  wonld  seem  desirable 
to  express  "magnitude"  in  full  and  not  by  "  mag,"  which  a  telegraph 
clerk  would  probably  confound  with  "may  "or  May." 

Again,  if  "uougbfisotrjected  to  why  not  use  "cypher"  as  being  la 
toon  ft^uent  use  than  "zero."  If  the  daily  motion  in  R.  A.  and  Deel. 
is  not  given,  would  it  not  be  better  to  use  the  words  "  preceding"  and 
"following "or  their  symbols  "p"  and  "f,"  in  place  of  "west" and 
"  east,"  which  latter  in  practice  refer  to  the  hprizou  and  not  to  the  equa- 
tor. Thus  "  nf "  wonld  represent  "  northeast"  But  the  d^ly  motions 
ia  S.  A.  and  Decl.  admit  of  greater  precision. 

A  complete  message  would  thus  contain  the  word  "  comet "  or  "  planet," 
the  discoverer's  name,  the  day  (expressed  as  above)  and  month,  t^e 
hour  in  local  mean  time  and  the  place.  The  right-ascension  to  the 
nearest  tenth  of  a  minute  of  time,  the  declination  to  the  neatest  minnte 
preceded  by  the  word  "north"  or  "south."  TSext,  the  daily  motion  in 
R.  A.  also  to  the  tenth  of  a  minnte  of  time  with  the  sign  "plus"  or 
"  minus"  then  the  daily  motion  in  minutes  of  arc  "  northward"or  "south- 
ward," and  Instly,  the  magnitude  or  any  other  particulars  likely  to  aid 
the  search. 

Thus: 

"  Comet  Swift  twenty-fifth  October  seventeen  Rochester  twenty-one 
fifty-nine  cypher  north  fifty-one  twenty-five  minus  twenty-one  two 
northward  fifty-seven  magnitude  ten." 

Wonld  mean— 

"  Comet  discovered  by  Swift  on  October  26tb  at  17''  Bochester  mean 
time  in  right  ascension  21^  SQ^-O  and  declination  -|-  61°  25'.  Daily 
motion —  21'°.2  and  4-  57'.   As  bright  as  a  star  of  the  tenth  magnitude." 

This  form  of  message,  althongh  slightly  longer  than  others  tiiat  have 

dlap&tch  when  bo  transfonoed,  !■  shown  ia  the  example  given  In  the  "  PropoMd  Moda 
of  TrSDamittiogi&o.,"  where  the  oomet  Swift  (pietamabljr  disooveied  at  Boohester) 
mast  either  have  been  fonnd  at  2  p.  m.  or  the  longitude  have  been  applied  with  the 
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beeo  propoeed,  has  the  advantage  of  giving  a  complete  approximate 
observation. 

Id  coodosion,  whatever  form  the  dispatchee  may  take,  it  seeiDs  on 
admirable  proposal  that  for  transmission  across  the  Atlantic  they  shall 
all  pass  between  two  responsible  persons;  in  this  way  only  does  it 
seem  possible  to  prevent  the  nseless  distribTition  of  messages  which  are 
obvioosly  anintelligible. 

Gbawfobd  &  Balcabbeb. 

Letter  from  the  editor  of  the  "Soience  Obaerrer"  (and  Corresponding  See- 
retary  of  the  Bmion  8(nenHfia  Society,  Boston),  February  4, 1881,  to  the 
Secretary  of  the  Smithsonian  Institution. 

Dear  8m:  The  announcement  in  Monthly  Notices  Vol.  XLI,  No.  2, 
that  a  letter  concerning  a  somewhat  new  method  for  the  transmission 
of  comet  discoveries  to  your  Institotiou  across  the  cable,  has  caosed 
quite  a  discossion  among  the  members  of  the  Boston  Scientific  Society, 
who  are  now  discussing  the  matt«r  in  all  its  lights.  I/ack  of  informa- 
tion on  one  or  two  points  have  been  difficulties  in  the  way,  and  if  yon 
can  inform  us  on  these  snbjects  yon  will  greatly  favor  as.  These  points 
relate  to  the  transmission  over  the  cable.  It  is  customary  for  Govern- 
ment messages  to  be  composed  of  letters  and  figures,  which,  by  keys 
at  both  ends,  niay  be  translated  into  the  vernacular.  Knowing  this  to 
be  the  case,  we  wonld  respectfully  inq  aire  whether  comet  annoancements 
in  the  past  have  been  sent  in  words  or  in  figures,  thus : 
Comet  Swift  twelfth  Oct.  seven  twenty-three  seven  &c  &o,  or 
Comet  Swift      12      Oct      7  2  3        7     &c  &o 

And  ftirthermore,  we  would  like  to  know  whether  the  new  arrange- 
ment contemplates  the  transmission  of  the  words  or  the  fl^re  charac- 
ters. 

Sincerely  yours, 

John  Bitohie,  Jr. 

Letter  from  the  Smithsonian  Institution,  February  16,  1881,  to  John 
BnoHis,  Jr.,  corresponding  secretary  of  the  Boston  Scientific  Society. 

Deab  Sib  :  In  reply  b>  your  letter  of  February  4,  relative  to  the  sys- 
tem of  telegraphic  announcement  of  astronomical  discoveries,  I  beg  to 
Bsy  that  the  present  Smithsonian  system  and  the  proposed  substitute 
eontemplate  the  use  of  words  only.  One  dispatch  has  been  received  by 
OS  expressed  according  to  Karlinski's  code ;  bat  in  all  the  other  an- 
nouncements, the  data  communicated  have  been  given  in  words. 
Inclosed  we  send  you  copies  of  the  oiroolars  referred  to. 
Very  truly  yours, 

apENCEB  F.  Baibd. 
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M0lltr.fr*mA*Mti>r(^tk»*^8eimce  Obterver,^  Boaton,  May  13,  l8&lj  to 

tluSear^myo/tke  SmilAaoMamlniHtution. 

DUA  Snt:  It  Is  witli  pleasure  that  I  am  able  to  call  yonr  attention 
to  the  Buooeas  of  a  Bobeme  devised  by  Mr.  S.  O.  Ohandler,  Jr.,  and  my* 
Mtr  for  the  tnnsmissioQ  by  oablo  of  astroaomlcal  inteUigenoe.  It  has 
fait  be«n  Boooessftilly  tested  by  transmiasion  both  ways,  of  the  elements 
•ad  ephenieiiB  of  Swift's  comot,  and  I  append  a  scheme  showing  how 
an  anuoaaoemeDt  would  look  according  to  both  codea. 

Yoora,  &c., 

J.  BlTOHTS,  Jr. 

AannniMwinant  (rf Swift's  comet  per  " Science  Observer**  code: 

12  3  4  6  6  7 

KHoet      Swift      ooDge      ratify      torsim     Bmart-money  tolerate 

Awoidlog  to  present  (Gnropeon)  code: 

CooMt  Swift  may  zero  one  zero  two  zero  five  ascension  zero  zero  zero 
Mio  north  three  seven  two  five  pins  zexo  three  soath  one*  two, 

[TraiuUUoD.] 

Comet  Swift,  Hay  1,  2^  5";  R.  A.  0>>  0°;  declination  TS.  37°  SS*}  daily 
KOtion  ■)-  3"  B.  A.  i—l°  2'  declination. 

Shoatd  words  4,  or  4  and  5,  in  the  «  Science  Observer"  code,  or  words 
B;  or  S  and  6,  or  words  4,  ot  4  and  7,  be  made  nuintelligible  in  trans- 
kImIoq,  the  message  woold  still  be  as  intelligible  and  the  comet  as 
eaay  to  find  as  was  the  case  before  the  present  European  code  was 
Adopted,  while  the  loss  of  word  2  wonld  be  of  no  consequence,  being 
WM9lS  Oi^  name  of  the  discoverer,  and  word  3  the  time  of  disooveiy  is 
«a  a  rule  so  well  determined  by  tiie  date  of  message  that  its  loss  wonld 
itol  be  of  detriment  to  the  general  sense.  By  loss  I  mean  the  matila- 
ttuu  of  a  woid  so  aa  to  render  it  nnrecognizable  as  is  sometimes  the 

«we  tu  ocean  telegraphy.  

J.  BiTOHIE,  Jr. 

Jitttrr  l^«m  tin  Secretary  of  the  Smithsonian  IttatituHon,  MaylQ,  1881,  to 
Mr,  J.  Ritchie,  Jr.,  editor  of  the  "  Science  Observer,"  Boston. 

HiHi  This  Institution  bails  with  satisfaction  every  attempt  at  en- 
Uuiltittf  tlw  channels,  and  at  increaaing  the  fallness  and  accuracy  of 
IH\t^t(ltlp  iufbnnatton.  Itis  possible  thatfor  the  purpose  of  cable  trans- 
wtiMtiDH  i4  the  details  of  an  astronomical  ephemeris,  an  arbitrary  signal 
«nl»i  lttmuiKBt*ated  by  you)  uiay  have  some  advantages;  though  it  must 
Mill  \w  tH»uw«UiHl  that  it  also  presents  some  disadvantages ;  the  complicar 
llitit  iHith  of  preparation  and  of  translation  focreasing  with  the  number 
of  oWmwits  to  be  oomrannicated. 

Witli  tlio  spread  of  astronomical  knowledge  and  interest,  and  the 

*  1  MD  In  wma  doubt  aboat  this  flgote  m  I  haTo  ntt  the  oode  bf  me. 
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groTth  of  desires  aad  needs  for  more  minnta  informatioii  respecting 
sudden  or  transitionftl  phenomena,  improved  methods  and  foimalas  will 
doubtless  be  oorrespondingly  developed. 

For  the  present  purposes  of  this  InBtitotion  the  system  it  has  Adopted 
will  (with  probably  some  alight  improvement)  prove  eoffloient. 
Yonrs,  very  respectftilly, 

Sfbnobb  F.  Baibd. 

Letter/rvM  ik»  Liteitfield  Obstrwtorj/  o/HamtUon  CoUej/e,  Clinton,  Oneida 
CimUf,  New  York,  AprU  28, 1882,  to  the  Seoretaty  of  the  SmithaonitM 
inrtitvlum. 

DsAB  Sm. :  At  the  meeting  of  the  Intemationtd  Astronomical  Society 
at  Strasbnrg  in  September  last,  the  matter  of  telegraphic  communica- 
tions of  astrooomical  discoveries  was  considered.  In  the  committee  ap- 
pointed upon  this  subject,  after  some  disoossion  about  the  "  Phrase-Code*^ 
of  the  (Boston)  "Science  Observer,"  it  was  agreed  that  the  code  of  the 
Suiithsonian  Institation  (Misc.  Coll.,  263),  be  recommended  for  general 
Bse — at  least  for  the  present.  A  resolution  to  that  effect  was  adopted 
by  the  Society  (8.  Beport  in  TierUlgahrachr\fl,  vol.  16,  page  286  and  351). 
Bnt  there  was  a  strong  feeling  expressed  against  the  manner  in  which 
most  of  the  telegrams  of  comet  discoveries,  sent  through  the  Smithsonian 
Institctiou,  lately  had  come  to  band  in  Enrope.  They  were  worded 
without  the  slightest  regard  to  the  Smithsonian  programme,  therefore 
unintelligible,  and  worse  than  no  information  at  all,  by  reason  of  cauBing 
frnitlesB  painstaking  to  astronomers  searching  for  the  object. 

Unwilling  that  astronomers  abroad  should  be  led  to  throw  the  blame 
thereof  upon  the  Smithsonian  Institation,  I  talce  the  liberty  to  saggest 
that  you  woold  refbse  to  forward  dispatches  of  the  hind,  if  they  are  not 
made  oat  in  conformity  with  the  Smithsonian  programme.  This  pro,. 
gramme  has  been  distribated  so  largely  throaghont  the  United  States  ( in 
the  Smithsonian  Annnal  Beports  and  as  a  circolar),  that  any  amatear  dis- 
eoverer  who  desires  to  avail  him^lf  of  the  channel  of  commanication 
•0  liberally  offered  by  the  Smithsonian  Institntioo  can  hardly  be  ig- 
norant of  it  Any  delay,  therefore,  will  be  his  own  faalt,  if  he  neglects 
fidlowing  the  prescribed  form. 

Yonrs,  very  respectfully, 

O.  H.  F.  Pbtbbs. 

iMerfrom  tA«  Beeretary  of  the  amiOitonian  IntHtution,  Mag  10, 1882,  to 
Prof.  O.  H.  F.  PZTBBB,  of  the  lAtchfielA  Observatory,  Clinton,  K  T. 

DBAS  Bm;  In  reply  to  yonr  favor  of  April  28, 1  am  gratified  that 
tiie  astronomical  convention  at  Strasbnrg  has  approved  of  the  Smithson- 
ian code  for  telegraphic  annoanoements.  With  regard  to  the  irregalari- 
ties  noticed,  it  may  be  said  that  very  few  of  the  dispatches  received  by 
this  Institation  comply  fhlly  and  literally  with  the  published  programme. 
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Thaa,  notwitfastaDdiog  that  Article  I  V/seotioii  6,  specifles  the  very  con- 
oiae  and  explicit  statement  of  the  day  of  tiu  tMoifc  for  the  date,  a  majority 
of  notices  received  aabstitnte  the  day  of  the  month.  It  is  difficult, 
therefore,  to  carry  oat  yoar  saggestioii  that  ve  sboold  refbse  to  forward 
dispatobea  not  in  exact  form. 

Before  going  to  press  with  oar  long-delayed  astronomical  telegraph 
circalar,  I  will  trouble  yon  with  extracts  from  a  single  additional  re- 
sponse to  oar  request  for  saggestiona,  asking  fh)m  yoa  the  &vor  of 
yoar  consideration  and  judgment  on  it. 

Copy  of  extract  from  a  commnnication  received  from  the  Observatory 
at  Don  Ilcht,  Scotland,  and  dated  January  7,  1881. 

[Inclosnre.— The  principal  portion  of  the  latter  from  Lord  Lindsay- 
Earl  Crawford.] 

On  the  foregoing  extract,  I  venture  to  make  the  following  queries : 

1.  la  there  not  some  force  in  the  saggeetion  to  employ  date  of  obger. 
ration  rather  t^an  prospective  date  and  predicted  placet 

2.  Is  there  any  advantage  in  designating  B.  A,  in  hours,  minutes,  and 
tenths,  over  the  present  form  in  hours,  minutes,  and  sixth*  (or  seconds 
in  tens)t  ' 

3.  Might  it  not  be  well  to  write  the  motion  in  declination,  as  norths 
ward  or  aouihward,  in  full  t 

1.  To  avoid  any  risk  of  misapplication,  might  it  not  be  well  to  write 
in  full  "tenth  magnltude''1 

5.  Is  not  the  word  "zero"  really  preferable  to  either  "nought"  or 
"cipher"! 

Your  frank  opinion  and  decision  on  these  points  will  be  very  accepta- 
ble, and  I  may  say  will  be  finally  adopted. 

Yours,  very  respectftally, 

SPEltCEB  F.  Baibd. 

The  pablication  of  the  revised  edition  of  the  Astronomical  Telegraph 
Circalar  was  delayed  by  various  circumstances;  among  which  was  a 
contemplated  plan  for  telegraphing  American  discoveries  to  oar  own 
observatories  as  well  as  to  those  abroad.  This  had  been  urged  by  a 
large  number  of  American  astronomers;  the  correspondenee  on  which 
subject  it  is  unnecessary  here  to  pablish.  Prof.  E.  C.  Pickering  (of  the 
Harvard  Observatory),  under  date  of  January  13, 1882,  strongly  recom- 
mended, in  addition  to  this,  the  adoption  by  the  Institation  of  the  cipher 
code  of  Messrs.  S.  0.  Chandler  and  John  Bitehie,  of  the  Soiaice  Obeerver. 
This  whole  matter  still  remains  under  advisement. 
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BBPOBT  ON  SMITHSOinAN  EXCHANGES  FOB  1882. 
By  Qeobge  H.  Boehubb. 

The  growth  of  the  basinet  of  receiving  and  transmitting  the  sclen- 
tiflo  and  literary  exchanges  of  the  Institntion  has  necessitated  a  change 
in  the  method  of  recording  and  managing  the  same ;  the  plans  of  opera- 
tion, satisfactory  aome  half  a  dozen  years  ago,  being  no  longer  arailable 
withoDt  entailing  increased  trouble  and  conside:  able  confusion  in  trac- 
ing the  history  of  transactions. 

With  increase  of  duties  has  arisen  the  need  of  more  complete  organi- 
zation; and  during  the  past  year  a  system  of  donble  entry,  or  of  debit 
and  credit  accounts,  has  been  adopted.  These  accounts  are  arranged 
in  the  form  of  card-catalognes,  representing  the  societies  in  correspond- 
ence with  the  Institution ;  and  npon  these  cards  each  society  is  debited 
for  the  books  forwarded  to  it,  and  is  credited  for  the  receipts  as  commu- 
nicated in  return  by  formal  announcement. 

This  experiment  has  of  course  greatly  increased  for  the  time  the 
amount  of  work  required  from  the  limited  assistance  allotted  to  this  de- 
partment, bat  In  return  it  gives  an  increased  command  over  the  results, 
and  a  much  greater  facility  and  economy  of  time  in  making  references 
and  comparisons. 

By  this  plan,  on  the  arrival  of  an  inVoice  of  parcels  or  boxes  &om 
any  establishment  in  the  United  States,  for  foreign  distribution,  ac- 
companied (as  required  by  the  established  rules)  with  a  list  of  the  inten- 
ded recipients,  to  each  of  these  is  prefixed  the  number  assigned  to  it  in 
onr  printed  list  of  foreign  correspondents,  and  the  same  are  entered  on 
the  proper  cards,  giving  the  date  of  reception,  the  name  of  the  sender, 
and  the  number  taken  from  the  entry  in  the  invoice  book  (representing 
the  whole  transmission  considered  as  abingle  transaction),  in  which 
book  all  receptions  are  first  daily  entered  in  their  consecutive  order. 

The  books  or  parcels  receive  the  same  numbers  and  are  then  laid 
away  in  bins,  each  of  which  represents  a  certain  city  or  cities  or  part  of 
them,  in  any  given  country.  A  sufBcient  number  of  books  having  ae- 
enmolated  to  j  ustify  a  sending  to  any  ooontry.;  the  oard-catalogae  serves 
as  B  basis  from  which  the  invoices  for  the  respective  societies  are  made 
np.  This  is  done  in  advance,  and  while  the  books  are  being  removed 
fiKHtt  the  bins  and  made  up  In  bundles.  In  this  manner  seudings  which 
required  a  week,  on  the  old  plan  of  making  np  the  invoices  from  the 
parcels  on  hand,  while  being  assorted  and  packed,  may  now  be  com- 
pleted in  two  days. 

This  system  has  been  introduced  in  the  exchanges  with  Qreat  Britaia 
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and  Ireland  and  with  Germany  and  Anstria-Hongary,  and  ia  found  to 
work  60  well  tUat  its  adoptioD  for  all  otber  conntriea  is  deemed  advis- 
able.  Sach  a  course,  however,  will  require  the  detail  of  two  assistaota 
ezclasively  for  this  purpose;  bnt,  oonsidering  that  the  reoeipta  dnring 
the  past  year  averaged  90  parcels  per  working  day — exclaslve  of  31,668 
parcels  for  the  Government — tbe  work  required  will  be  sach  as  to  keep 
them  both  well  employed. 

The  dnty  of  the  assistant  in  charge  of  the  card-oatalogaes  does  not 
«eaae  here,  bat  inolades  the  entry  to  the  credit  of  the  respective  sode- 
ties,  of  any  acknowledgments  of  tbe  receipt  of  parcels  sent  them  through 
this  office,  while  the  dnties  of  the  receiving  clerk  ioclnde  the  verifying 
and  distriboting  of  all  incoming  exchanges. 

Another  feature  introduced  during  the  year  is  a  form  of  duplicate  in- 
voice which  is  to  be  mailed  to  every  recipient  within  the  United  States 
and  British  America,  of  exchange  parcels  ttom  abroad,  to  be  Tetnmed 
to  the  Institution  and  transmitted  as  occasion  offers  to  the  sender  of 
(he  respective  parcels. 

During  the  past  year  over  eight  thousand  parcels  were  sent  out  un- 
der tbe  system  of  domestic  exchanges,  requiring  this  namber  c^  entries 
in  the  book  of  transmission.  Each  parcel  bad  to  be  addressed  and  prop- 
erly wrapped.  This  domestic  branch  of  the  service  required  the  writ- 
ing of  nearly  13,000  letters  of  advice  and  invoices,  and  the  directing  of 
the  parcels  and  envelopes.  All  this  work  has  been  performed  by  the 
entire  force  at  intervals  between  foreign  transmissions.  Great  punctu- 
ality, of  course,  cannot  possibly,  be  expected  in  each  case,  and  it  is 
respectfully  recommended  th^  one  assistant  be  appointed  exclusively 
for  these  dnties. 

The  arranging  and  sending  off  of  the  foreign  exchange,  and  tbe  duties 
pertaining  to  tbe  transmission  of  Government  document  exchange  should 
be  intrusted  to  one  assistant,  to  the  exclusion  of  any  other  daty. 

One  of  tbe  most  important  works  begun  dnring  the  past  year  is  thai 
of  completing  the  sets  of  Smithsonian  publications  fhrnished  to  foreign 
eocieties.  Several  attempts  have  been  made  at  different  times  to  supply 
such  deficiencies,  and  circulars  have  been  sent  out  on  different  occasions 
requesting  the  foreign  establishments  to  report  the  nnmber  of  Smitli- 
Bonian  volumes  in  their  respective  libraries. 

In  connection  with  this  work,  a  thorough  examination  of  tbe  number 
(^publications  in  the  Smithsonian  library,  of  the  societies  applying  for 
completion  of  our  sets  of  publications,  is  required,  for  an  equitable  ap- 
portionment. The  preliminary  steps  to  this  have  been  taken,  but  the 
magnitude  and  importance  of  tbe  work,  and  the  pressure  of  other  bnsi- 
nesB,  have  made  it  impossible  to  complete  the  undertaking. 

It  has  been  the  aim  of  tbe  assistants  of  this  Department  not  to  allow 
any  accumulation  whatever  in  the  current  work,  and  altboagh  with  tbe 
limited  force  it  required  great  exertion,  still  tbe  close  of  tbe  year  finds 
the  service  nnincumbered  by  any  work  of  the  previous  year. 
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Litt  ofeorrespond«nta. 

Hention  was  made  in  tbe  report  for  1681  of  tbe  sending  of  a  circular 
to  all  acientiflc  estal)U8liniNit8  in  correspondence  with  the  iDatitntion, 
asking  for  corrections  and  additions  of  any  addresses  of  pnblio  libraries, 
learned  sooieties  or  scientific  boreaas  of  GoyemmeDtB.  The  Institatioa 
also  reqnedted  secretaries  of  societies  to  famish  a  list  of  the  names  and 
addresses  of  persona  actively  engaged  in  acientiflc  or  literary  investiga- 
tions,  together  with  the  particalar  branch  of  learning  to  which  each  was 
devoted,  with  a  view  of  facilitating  communications  and  exchanges 
with  specialists  in  all  parts  of  the  world.  Another  item  of  information 
desired  related  to  the  literary  productions  and  the  libraries  of  the  ro- 
Bpective  establishments. 

Prompt  responses  having  been  very  generally  made  to  this  circolar, 
a  new  list  of  foreign  correspoadents  was  prepared  and  issaed  in  the 
early  part  of  tbe  year,  showing  an  increase  of  almost  600  new  societies 
over  the  list  pnblished  in  1878.  Copies  of  this  new  list  were  sent  to  all 
corresponding  establishments,  and,  as  a  resnit  of  fhrther  corrections 
since  the  date  of  pablication,  an  "  addition  sheet "  for  the  year  1882  is 
herewiUi  pteBent«d: 

AmCA: 

AlgMi* 

CspeColoniM , 

EfTPt 


British  J 
Centmimeriea  1 

OoMemkU 

Hsxioo 

Wert  Indica 

Sontb  AtDMioa: 

AigeDtiae  Conftderatlon 

Braril 

Cbili 

ColombU 

Ecnodor.... 

Pern 

VeneEael* 


AtmSAUA: 

New  SoDth  Waiu  .. 
Tictoria 


Anitrla-Banguy 

45 

QiMtBritaia: 

EngUnd 

395 

ao 

Notherlmds 5 

SwitMiland 

i 
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Card  eatiUoguet. 


Tbe  iDformatioD  received  ftom  the  foreign  establishments  in  reply  to 
the  cironlar  relative  to  the  preparation  of  a  new  list  of  foreign  corre~ 
spondents  served  in  the  preparation  of  three  card  catalogues,  of  which 
on«  is  to  represent  a  list  of  soientiflc  persons  together  with  the  p^o- 
nlar  branch  of  learning  to  which  tliey  are  devoted.  The  second  oncis 
to  represent  an  account  kept,  with  each  establishment,  of  the  Smith- 
sonian publications  on  hand,  as  reported  by  the  librarians,  and  sbowa 
the  Buocessive  sendings.  As  an  illustration  the  card  for  the  British 
Moseam,  London,  England,  is  given: 

No.  iei9. 


Name  of  esUbUehineitt. 


London British  MoMDin. 


1 

Booka  in  Ubmy  Jannwy  1, 1881. 

TotaL 

SmithBonlan  pnblioa- 

ac. 

M.C. 

R. 

Dat«. 

8.0. 

U.C. 

B. 

Hiaoel. 
lane'a. 

1753.. 

1,300,000 

1-83 

1-5 
8-17 

1S46-64 

1856-78 

1881,  Ha;  15 
18812,  April  10 

1882,  Deo.  39 

33 

18-23 

1879 
1880 
1855 

6.7 

The  third  card  catalogne  represents  a  general  account  of  all  t.ranB- 
actions  of  exchanges  for  any  one  establishment.  For  the  sake  of  illus- 
tration we  will  again  select  the  card  for  the  British  Moaenni,  London^ 
England  (So.  1819,  of  the  list  of  foreign  correspondents) : 


No.  1819. 


LONDOIT. 


Date. 

Sender. 

Sent. 

Acknowl- 
edged. 

1882. 

P'ok.  1410... 

Mbj  18,  ie8» 

IncloanreB: 

S.  Bird 

Coo' 


,glc 
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Ho.  1819.  LONDOIT. 


Dkto. 

Sender. 

Bent. 

Acknowl- 
edged. 

1888. 

Inolooarea: 

Uor.  14, 1888 
M»j  Ifi,  1883 

Hv      1. 
M»7 

June  33,1868 

Harmless 

Sept  14,  less 

Jnly   SO. 
Ang.   83. 

8«pt.   30. 

Not.  16, 1682 

In  order  to  tally  onderBtAnd  this  cord,  it  most  be  mentioDed  that  each 
lot  of  books  aeat  to  the  Smithsonian  lustitatioD  for  transmissioD  accoixl- 
ing  to  directiotui  forms  one  single  entiy  inthe  ia  voice  book  of  incoining 
exchanges,  in  whicli  the  daU;  receptions  are  entered  consecatiTely.  The 
Dnmber  of  this  entry  is  noted  on  the  list  of  addresses  (which  ha«  to 
aooompany  each  sending,  epecifring  Oie  nature  and  contents  of  the 
respective  parcels)  and  on  the  parcels  themselves.  This  nnmberwill  be 
found  on  the  above  card  catalogue,  appended  to  the  name  of  the  sender, 
thus  Bimplii^ing  inquiry  into  the  natnre  of  the  sending,  should  it  become 
neceesary. 

BtUet  relathe  to  gaimtifie  and  literary  exchanges. 

In  oonaeqnence  of  the  great  inconvenience  occasionally  experienced 
■by  this  office  from  indiscriminate  sendings  to  it,  for  foreign  transmis- 
aon,  of  exchange  packages,  vithont  specification  of  contents  or  any  list 
of  addresses,  involving  ao  increase  of  work  and  the  risk  of  miaunder- 
standingB,  the  following  rules  regarding  the  scientific  and  literary  ex- 
change have  been  adopted,  and  Uiey  are  now  rigidly  adhered  to. 

1.  Transmissions  through  the  Smithsonian  Institotion  to  be  confined 
exdnsively  to  books,  pamphlets,  charts,  and  other  printed  matter  sent 
as  dcmottOM  at  exchanges,  and  not  to  inclade  those  procured  by  purchase. 
The  Institntion  and  its  agents  will  not  receive,  for  any  address,  ap- 
paratos  and  instmments,  philosophical,  medical,  &c  (including  micro- 
aoopes),  whether  purchased  or  presented;  nor  specimens  of  natural 
hiAtoiy,  except  where  special  permission  from  the  Institution  has  been 
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2.  A  list  of  the  addresses  and  a  statement  of  contents  of  each  sending 
to  be  mailed  to  the  Smithsonian  Institntiou  at  or  before  the  time  of 
tranBmission. 

3.  Packages  to  be  legibly  addressed,  and  to  be  indorsed  with  the  name 
of  sender  and  the  contents. 

4.  Packages  to  be  enveloped  in  stoat  paper,  and  secnrely  pasted  or 
tied  with  strong  twine^never  sealed  with  wax. 

5.  Ko  package  te  a  single  address  to  exceed  one  half  of  onecabio  foot 
in  balk. 

6.  To  have  no  inolosaree  of  letters. 

7.  To  be  delivered  te  the  Smithsonian  Institntion  or  its  agent  free  of 
expense. 

8.  To  contain  a  blank  acknowledgment,  to  be  signed  and  returned 
by  the  party  addressed.  ' 

9.  Shonld  returns  be  desired,  the  fiict  is  to  be  explicitly  stated  on  or 
in  the  package. 

10.  Unless  these  conditions  are  complied  with,  the  parcels  canoot  be 
forwarded  by  the  Institntion. 

BEOEIPTS. 

1.  For  foreign  transmiiaion. 


1882. 

1B81. 

Wlenoe  reoeived. 

1 

} 

1 
1 

i 

1 

t 

meuta: 

Adjatant-General's  Office  ... 
Agricnltaral  Departmant  . . . 

1 

389 
2 

8,061 

8 

1,005 

1,000 

34 

334 

3 

345 

1 

IB 

122 
1 

783 

4 

1,683 
48 

14,3S6 

68 

2,095 

1062 

76 

2.847 

102 

1,701 

3 

W 

30,600 
8 

S,&38 

rior  Department. 
Bnreaa  of  Ethnology,  Inte- 
rior Departmant. 

nry  Department. 

Engineer  Burean,  Wm  Do- 

partiuent. 
Geological  Sarrey  of  the  Tor- 

ritories, 

ll»a  meridian. 

lotenor  Department  (exoln- 
■ive  of  Bnreaoi). 

Library  of  Conereu 

Light-House  Board,  Treaa- 

KavAl  ObMrratory 
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BEOBIFTS — COQtiDaed. 

1.  For  forei^  transmission. 


1883. 

188L 

Wlieaoe  iMeived. 

1 
1 

1 

1 

} 

1 
1 

1 

«.  Fund    Oovenuneot   Depart- 

ofBareanB). 
ffigntil  Office,  War  Depart. 

meat. 
Snrgeon-Qeneral'B  Offloo  .... 

dnaiTeofBoreana). 

1 

114 

4 
1 

M3 

1 
10 
12 

5 

i,4ia 

40 
3 

730 

3 

604 

244 

■ion. 

pital  Serrice. 

of  Boroaiu). 

6.470 
7,066 

60,118 
13,447 

4,3M 
6,13« 

23,903 

7,066 

13,447 

17,499 

port,  Iowa. 
York  City. 

175 
876 
361 
338 

63 
134 

18 
108 
211 

69 

35 
1,873 

23 
1 

25 
687 

5 

386 

196 
310 
378 
963 

36 
339 

41 
168 

73 

160 

391 

1,663 

40 
110 

60 

i,6er 

86 

sao 

"SS^fwo.           "^ 

«nc«s,  Phil&delplila,  Pa. 
Academy  of  Nktnral  Soienoe, 

Advance  of  Bdenoe. 
Americui  Entomological  80- 

■nd  Sciences. 

tion. 

aUtiou. 

eiety. 

«i»tian. 

Bowd  of  Pablio  ChailtiM, 

Pbiladelpbla. 
BoitoD  Academy  of  Arts  and 

SeiencBi. 

Barton   Society   of  Hatnral 
,        Hl-totj. 

(" 
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BE0EIPT8 — continaed. 
1.  For  foreign  tranimiation. 


1883. 

lasL 

WhenM  i«c«lT«d. 

1 

t 

1 

4i 

1 

1 

t 

Boffalo  Society  of  Nfttnnl 

S3S 

B3 

ITO 
9S4 
81 

K 

1 

47 

964 

73 

64 

230 
360 
80 

« 

2 

146 

44 

17 
8 
67 
68 
360 

Oeologf  okl  SoTTey,  WisBonaln 
HistcSoal  Sooietf,  PhiUdd- 

Jo^nB  HopUns  Unireieit;, 

Baltimore. 
Mlobtgui  HortlonltanI  So- 

det;. 
Hnwnm  of  Comp.  Zoologv, 

Cambridge.      "             '^" 
Peabodv  HiueDm,Cambridge 
Pnblic  Library,  Boston  -77.. 

Seai«tary  of  8tate>tohigaii. 
WaabBnn        Ol^erratray, 

6, 119 

6,m 

3,631 

6,816 

4.  Fromlndividnala: 

61 
97 

21 

2 
7 
142 
7 
4 
8 
3 
38 
13 
7 
100 
40 
21 
2 
2 
14 
3 
4 
170 

100 
3 
3 
6 

4 
SO 
3 
1 
6 
1 
17 
463 

BeMi,Dr.T.H 

Bernhardt,  Dr.  P.  W 

BeawlB,EmU 

Brown,  Martin  J 

B^^TY:z:".::::'.::: 

Milla,  Henry 

1 
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ON  THE  0PEBATI0N8  OF  EXCHAH0E8. 

BSOBiPTB— contiDiied. 
1.  l^for^gn  trafmaiuion. 


!». 

1881. 

! 

1 

1 

1 

1 

1 

360 
£4 
1 

1 
1 
60 
S 

1 
« 

c 

21 

4 
2 

leo 

43 

1 
16 
9 
337 
36 
9 
166 

Eilej,  Prof.  C.  T 

647 

9.054 

768 

2.937 

19,298 

83.720 

14,161 

2.  For  domestic  transmiation. 
The  receipt  of  exchanges  for  domestic  tranBmissioa  daring  the  year 
was  8,676  parcels,  of  which  1,471  were  contribnted  by  home  institatiODs 
and  7,205  by  estAblishmenta  abroad,  as  follows: 


188S. 

1881. 

dmAxj. 

No.  of 
boxea. 

No.  of 
puoelit 

Weight. 

No.  of 
boxM. 

No.  of 

WeigltL 

13 
•44 

U 
8 

211 

199 

495 

2 

66 

6 

684 

2,696 

1,610 

111 

342 

316 

300 

47 

156 

1S5 

Pmm4i. 

1,112 

378 

1,480 

200 

386 

SO 

2,633 

9;3S3 

12,746 

460 

370 
1,770 
84 
960 
300 

PoMd,. 

Fnm  Qn«t  BHtein 

i4ZiZ13« 

162 

7,305 

33,654 

Ill 

7,890 

»  batwMD  Sanuny  and  IhalTnltad  8MM. 


C^oci' 


,glc 


86  BEPOET  OH  THE  OPERATIONS  OP  EXCHANGES. 

3.  For  Qovemment  transmUtion. 


1882. 

188L 

WUenoereoeiTeo. 

No.  of 
hoxt*. 

P»ok- 

•gM. 

Weight. 

No.  of 
boxei. 

Fack- 
agM. 

Weight. 

From  EngUnd,  fto  Ltbrar^  of 

16 

1 

16 
31,560 

8,420 
130 

26,000 

16,650 

From  "bermwiy,  Cat  LlbrMy  of 

Prom  PtMoe,  for  Library  of  C«n- 

From  Pnbiio  Printer,  631  puoija 
of  offloUl  dwiomonto,  t»cb  oon- 
tainiog  &0  eoplea y. 

IS 

31.668 

28,760 

15,660 

In  the  report  for  1881  spedol  attention  wbs  called  to  the  large  in- 
crease In  the  reception  of  exchange  parcelB,  Trhioh  in  that  year  reached 
22,061,ezclnsive  of  16,560  copies  of  Government  documents  for  distribu- 
tion by  the  Smithsonian  Inatitntion  to  foreign  Gk)yemment8.  This 
Domber,  although  very  large  is  comparison  with  previons  years,  has 
been  exceeded  daring  the  present  year  (1882)  by  about  twenty  per  cent. ; 
the  nomber  amonnting  to  26,479,  exclusive  of  31,668  copies  of  Govern- 
ment pablicatioos.    They  vere  received  &om  the  following  sources: 


pMk- 

Pound*. 

1.  For  fore^  transmiarion : 

6,470 

7,056 

6,119 

647 

7iie7 

26,479 
31,668 

68,047 

TBAJVBHISSIONa. 

1.  Foreign  transmiaiioiu. 

The  year  1882  began  and  ended  without  any  accumulation  of  ex- 
changes in  this  office,  and  all  the  transmissions  made  daring  the  same 
represent  the  actual  receipts. 

The  total  number  of  boxes  sent  during  the  year  is  122,  which  is  an 
excess  of  15  boxes  over  the  year  1881,  and  is  the  highest  on  record.  Of 
these  422  boxes,  298  eontaJu  books,  and  2  boxes  specimens  sent  by 
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the  NatJooal  Mamnm.    Id  the  year  1881,  vith  107  boxes,  only  264  con- 
tained books,  'While  15  entire  boxes  of  specimena  were  sent  by  the 
National  Mnsemn  and  Fish  Commission. 
The  transoussions  of  1S82  compare  vith  formra  years  as  follows: 


1876. 


1677. 


Bulk,  in  eubio 

feet. 
Weight,  in  Iba. 


46,360 


S,160 
69,&S0 


2,177 
69,975 


8,800 
100,760 


2,950 
106,500 


la  alt  cases  the  nomber  of  boxes  given  in  this  report  includes  tlie 
boxes  sent  under  the  system  of  Government  docnmeot  exchange  to  the 
varions  Qovemments  specified  in  the  special  report  appended,  and  the 
transmissions  to  Canada,  which  will  be  foond  specified  in  the  detailed 
report  on  domestic  exchanges. 

The  122  boxes  sent  daring  the  year  1882  were  distribated  as  follows: 


OonatiT. 

|l 

1^ 

1' 

1 

Ifhica: 

IurIOA: 

4 
8 

'      g 

Cr»(mI^MriM: 

WmtlndiM: 

.       . 

8 

AmlkAmeHea: 

4 

S 
2 

17 

3 

36 

27 

6S 

ogle 
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Cwurtrr. 

P 

1 

Aflu: 

3 
3 
2 

Mil^'"A".v.;:.".:iii;i:L:;:;:::.:;.:::::;j;;:ii::;:;: 

17 

a 

19 

8 

27 

Ausnui-uu: 

S 
S 
S 

s 
s 

s 

8 
8 

1 
1 

1 
3 

18 

10 

22 

EDBora: 

IT 

3 
S 
3 
10 
2 
2 

9 
9 
3 
43 
68 
57 
3 

8 
S 
2 
2 
8 
2 
2 
2 
2 

14 
5 
3 
4 
6 
5 
6 
9 
3 

Spftln 

SiritEorluid 

es 

247 

303 

1 

BWUPITULAnOX. 

7 
87 

e 

10 

347 

1 

35 
19 
13 
66 

122 

300 

Trantportatton  oompaniM. 

The  agents  of  a  nomber  of  traoBportatioi)  companies  have  continaed 
to  grant  &ee  freight  on  the  tx>xes  and  packages  bwtring  the  Smithsoaiiui 
stamp.    These  companies  are: 
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Author  Steamship  Company  (HeDctersoii  &  Bro.,  agente),  Sow  York. 

Atlas  Steamship  Gompany  (Pim,  Forwood  &  Go.,  agents),  !N«w  York. 

Bland,  Thomas,  Sow  ;rork. 

Cameron,  B.  W.,  &  Co.,  New  York. 

Oompagnie  Q^n^rale  Transatlantiqae  (L.  de  BSbian,  agent],  Kew 
Tort. 

Oonard  Boyal  Mail  Steamship  Lino  (Yenum  Brown  Ss  Co.,  agents], 
New  York. 

Dallett,  Bonlton  &  Co.,  Kew  York. 

DenniBon,  Thomas,  New  York. 

Hamburg-American  Packet  Company  (Knnhordt  &  Co.,  agents),  New 
York. 

Inmao  Steamship  Company. 

Herohants*  Line  of  Steamers,  New  York. 

Ketherland- Am  wican  Steam  Navigation  Company  (F,  Oazeaax,  agent], 
New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  Steamship  Gompany  (Oelrichs  &  Co.,  New 
York,  and  3chnm«oher  &  Co.,  Baltimore). 

Paciflc  Mail  Steamship  Company,  New  York. 

Pacific  Steam  NaTigation  Company,  New  York. 

Panama  Bulroad  Company,  New  York. 

Bed  Star  Line  (Peter  Wright  &  Sons,  agente),  New  York. 

White  Cross  Line  (Fanch  Bdye  and  Co.),  New  York. 

In  addition  to  the  above  transportation  companies,  a  nomber  of  for- 
eign  consnls  have  consented  to  receive  and  transmit  Smithsonian  ex* 
ehaoges  for  their  respective  conntries  as  follows  i 

Carlos  Carransa,  New  York,  to  Argentine  Bepnblio. 

Charles  Mackall,  Baltimore,  to  Brazil. 

O.  de  Castro,  New  York,  to  Cbili. 

HypolJto  de  Uriarte,  New  York,  to  Spain  and  Oaba. 

FranciB  Spies,  New  York,  to  Ecoador. 

D.  W.  Botaasi,  New  York,  to  Greece. 

Jacob  Baez,  New  York,  to  Guatemala. 

M.  Bappo,  New  York,  to  Italy. 

Samro  Takaki,  New  York,  to  Japan. 

Joan  N.  Navarro,  New  York,  to  Mexico. 

Christian  Bors,  New  York,  to  Norway  and  Sweden. 

Henriok  Braem,  New  York,  to  Denmark. 

Onstav  Amsink,  New  York,  to  PortagaL 
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The  following  is  Uie  Bhipping  list  at  present  used  in  the  tranAmiadon 
of  the  BmithsoniAn  eztdianges: 


COBntry. 

Puia,  FnniHi. 
Consul  CulM  C«m»ica,  New  Tork. 

Afgeotine  Confedenlioii .... 

Horth  Oermui  Uoyd,  B.ltimoro. 

B«d  SUlt  Lino,  New  York;  Wbito  Crou   Line,  Now 
York. 

Balttmoro  uid  Ohio  ExpreM  Compukj. 
EngUnd.                                               B      .             ". 

Colombia,  United  Stotes  bf . 

Paoiflo  M»U  Stwmship  Compftny,  New  York. 
CoDsal-Gonenl  HipoUto  ds  Uriarto,  New  York. 

Thomaa  Bixby  A.  Co.,  BoHton.  Haea. 

England. 
CoQsnl  Francia  Spfea,  New  York. 

Nortb  Oennan  Lloyd,  Baltimore,  to  F.  A.  Brookhaus, 

Compagnl'e  Qdu&^le  Transatlautiqae,  New  York. 
Nortb  German  Lloyd,  New  York  or  Baltimore. 

Nortb  German  Lloyd,  Baltimore  or  New  York. 
Canard  Boyid  Hail  SleaniBhip  Line.  New  York. 

&id ;:::;::;:::::: :::::: 

Gennany 

Atlaa  Steamablp  CompaDV,  New  York. 
Coninl  Henriok  BraEm,  New  York.    Transfer  made  by 
Smitbaonian  agent  is  Copenhagen,  Denmark. 

AmeriM  Colonization  AsMelation,  Washington,  D.  C. 
England.                                           ^ 

Madoiift 1 

UoMmbiqne | 

NethorUDd  Indiw ( 

ConaiU  E.  C.  Bnrlage,  New  York. 

Nortb  German  Lloyd  to  Gordon  AGotob,  London,  Eng» 

land. 
E.  W.  Cameron  A.  Co.,  New  York. 

New  Sonlih  WaIm 

Joeepb  S.  Spinney,  New  York. 
SpuiiBh  oonenl,  £n  Franoiaoo,  Cal. 
Consul  Severance,  San  Francisco,  Cal. 

ment,  London,  England. 
Englttud. 

Ht    TToIah^ 
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Soath  Anstnllft  .. 
Strait  SetUenwDfai 


Vngamy  .. . 
Venezuela .. 
Victoria 


atxTmaa  of  dutbisohok. 


Argentine  Bepabllo. .. 

Aastri«-HnDgai7 

Belgiam...... ........ 

BfuU 


Britiab  AmniM 

Britiili  Guiana 

CftpeCoIoniM 

ChUi 

China 

Colombia,  United  States  of. 

CoeUBica 

Cuba 

Denmark 

Dotcb  Gniana 

But  India. 

Ecuador 


Oreat  Britain.. 

Qnatemala  .... 
Haya 


Madeira  

HalU 

Hauitina 

Moaambiqiie 

S««MriaiidB  "-'*."/ 
Hetberland  Indie*  .. 

New  Caledonia 

New  South  Walea... 

BewZMlaod 

Vmnj 


North  German  Lloyd  to  Smitluonian  agent,  Ixiiidon, 

England. 
CoDHul  Christian  BSrs,  New  York. 
North  German  Lloyd  to  Conaol  von  Hermann,  Bremen, 

Germany. 
Presbytenan  Booma,  New  Tork. 
North  Qermau  Lloyd  to  Crown  aMnts  tor  the  ooloniea. 

London,  England;  or  Q.  W.  Wheatley  A,  Co.,  156 

Leadennall  etieet^London,  England. 
Ottoman  Legation,  Waabiugton,  D.  C. 
Wilson  A  Aamns,  New  York. 
Consul  W.  H.  T.  Hughes,  New  York. 
Dallett,  Boulton  &  Co.,  New  York. 
B.  W.  Cameron  &  Co.,  New  Yoik. 


Commiaalon  Franpaise  dee  £ohanges  InteniationaQz, 

Paris,  France. 
Moseo  Publico,  BnenoaAyrea. 
Dr.  Felix  Flttgel,  Leipzig. 

Commission  ^Igedea  Eohangea  Intetnationau,  Bras- 
Brazilian  Commlaaion  of  Intematloual  Exchanges,  Bio 

Janeiro. 
McGill  College,  Montreal ;  Geological  Surrey,  Ottawa. 
Obaervato^,  Geonptown. 
Willism  Weeley,  London,  England. 


Unirersidad,  Santiaeo. 

United  Slates  consnf-geDeral,  Shanghai. 

National  Library  (Commission  of  Exchanges),  Bogotai 


Universidad,  San  Jos£. 

B.  Univeraidad,  Habona. 

R.  D.  Videnskabemes  Selekab,  Copenhagen. 

Koloniaale  Bibliotheek,  Snrinam. 

William  Wesley,  London,  England. 

Observatorio,  Quito. 

Institat  EKyptien,  Cairo.  ~ 

F.  A.  Brockhaas,  Leipzig,  Germany, 

Commiwion  Fraofaise  dea  ftchanges  Intern ationonx. 

Dr.  Felix  FlUgel,  Lelprig. 

William  Wesley,  London. 

Blbliothfeque  Rationale,  Athens. 

Sociedad  Loonumica  de  Amigos  del  Pais,  Guatemala. 

Secretaire  d'EUt  dee  B^lationa  Ext^rieuies,  Port-an. 

Prince. 
Islands  Stiptisbokasafn,  Be<y]riaTJk. 
Biblioteca  Naxionale  Vittorio  Emannete,  Borne. 
Minister  of  Foreign  Affairs,  Tokio. 
Liberia  College,  Monrovia. 
William  Wesley,  London,  England, 
William  Weeley,  London,  England. 
William  Wesley,  London,  England. 
William  Weeley,  London,  England, 
El  Museo  Naciotial,  Mexico. 

Bnrean  ScieDtiSr[ue  Central  Nterlandais,  Harlem. 
Bataviaft'scbe   Genootsobap  van  Knnsten  en  Weten- 

acbappen,  Batavia. 
Gordon  &  Gotoh,  London,  Eneland. 
Boyal  Society  of  New  Sonth  Wales,  Sydney. 
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Conntrr. 

Shipping  ageDt. 

Boyal  HAVkliut  Agrianltnril  Soaiety,  Hoaolnln. 
EaooU  Poly  teooicft,  LUbon. 

perikl  PabUo  Librft^),  St.  Fetenborg. 
•mnitm  WMley,  Londoii,  EnRlftnd. 
Astronomical  ObMrratoiy,  Adelaide. 

prijS  .rT::;:::";::; 

poSupt. ::.::: ::".:;:.": 

gOM^slMld 

WilUMn  Wodey,  London,  England. 

Eldgen.  BandeaCanilei,  Bern. 
Eoyal  Sooiaty  of  Tawnanla,  Hobarttan. 
Soientiflo  AMOoiation,  Port  of  Spain. 
PnbUo  Library,  Grand  Turk. 
UnlTorsity,  Caracas. 
PnbUo  Library,  Melbonme. 

2.  DomeaHe  trammittiona. 

JM  <if  paekmfM  rteehed  bg  titt  Snitkionian  lutHtution  from  E»t  op»  and  dUlramkd  to  tk* 
folbvtng  Maud  iMHfiifloiu  anil  IndtviduaU  i«  the  United  Btatt*  and  BrWA  Amtriea. 

QoTSmor  of  tlie  State 3 

Healtb  Department. 3 

Liok  Astronomical  Department  UdI- 

Tersity  of  California. 3 

Mercantile  Library  AMOoiatlon....  4 

Hletoacopjcal  Society L 

Office  of  tbe  Lick  Trnst 1 


Qeologloal  Surrey  of  Alabama. .... 

Montgomery: 
Btot«  Library 


Little  Book: 
State  Library 

OAUPOBKIA. 

Honnt  Hamilton  : 
Uok  Obauratory 

Berkeley; 
Unirenlty  of  Callfomla..... 


Agaoriz  Inatitnte 

AgrlonltDral  end  Horticnltoral  So- 

Irrigation  Borrey 

Medical  Soelety  

Bute  Agrioaltnral  Society 

State  Library 

Sao  Fianoloeo; 

Alto  California 

Bancroft  PaoiBc  Library 

Oalifomis  Aoademy  of  BcienoM .... 

California  Historical  Society 

Corporationof  the  city  of  Su)  Fran- 
Geographical  Society  of  tbe  Paolfio 
Geographical  Survey  of  Callfomia. 


DeaTer: 

QoTemor  of  the  State 

Territorial  Library 

CX>IIN¥CnCDT. 

Hartford: 
American  Philological  AHOoiatiOD. 
Connecticut    Society    of    Natoral 

History 

Hartford  Medical  Library 

Historical  Bociety  of  ConneetiCDt . . 
Library  Xonog  Men'e  Lutltato — 

Middletown: 
Weeleyan  Univeidty 

New  BaTon : 
American    Journal   of   Arti    and 

Sciences 

American  Orleatol  Sod  ety 

Connectioat  Academy  of  Arts  and 


New  HaTen  Colony  HIatoileal  Sool- 
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ObBCTTfttory  of  T&Ie  College  .. 
Sheffield  Sotentiflo  School. . . .. 
State  Board  of  AgrionltQie. . . 
Wincbeater  ObeeTTfttot?  ...^.. 

Tale  College 

NawingtoD: 
Private  Oboerratory 

OKI 

Wilmingtoa: 
Delawue  Hutotioal  Society 

DIsnaCT  OF  COLtMBIA. 

Oeorgetown: 

Qeorgetoim  College 

Obaerratory  of Oeotgetown  College . 

WMhington: 

Agrienltoi&l  Depftitment 

Antbmpologlaal  Sooiety 

Army  Hediol  Miuetun 

BelgisD  LegAtion 

Board  of  Health 

BolanioQaideii..... 

CcDBiieBarefta... 

Chineae  liegKtion ...... 

Chief  SigDAl  Office,  U.  S.  Armj.... 

Coast  and  Geodetic  Snire; 

Colmnbluk  Duirerait; 

CoamoaClnb 

EdnaatioD,  Bareaa  of 

Engineer  Bnrean,  U.  S.  Anny 

Entomologies  ConuniMiOD ......  -. 

fl^  CommiasioD  .....•>-...,..... 

FRoeh  LegatioD... 

Geologleal  Snrrey  of  the  Tenito* 

Oeographical  Snrreja  Weat  of  the 

100th  Meridian 

.  Bydrographio  OfBoe 

Index  Ifedicna 

Ind'fr  C<nnniiMloiieri  ............ 

Interior  Department  (exelnalve  of 
bnieaoa) 

Land  OlBoe 

Library  of  Congreaa 

Light-Honae  Board 

Harloe  Hoapital  Serriee 

Uedlcal  Aaaooiatlon  (American). . . 

Medicine  and  Snigery,  Borean  of. . 

Hint  Boieaa 

Rational  Academy  of  Ekdence* 

Hational  Mnaenm 

Haatlcid  Ai^mm** office.......... - 

KstbI  Obserratory 

iTaTigatiini,  Bureau  of 


N^ry  Department  (ezclnaire  of  bu- 
reaus)   S 

OrdnanceBnreaa,D.  S.  Army 3 

PatentOffloa 68 

Smithaonianlnatltntlon 1091 

8Ut«  Department   90 

Statistical  Bnrean  of  Tieaonry  De- 
partment   61 

Snigeon-^neial,  U.  S.  Army 187 

Treaaorjr  Department  (exidnalTe  of 

boreane} .... . ■ 11 

War  Department  (exdoslTe  of  bn- 

Waahington  PhUoaophloal  Society.       SO 

FLOItmA. 

Saint  Aagnatine: 
Hiatorical  Sooiety  of  Florida 1 

Savannah : 

Historical  Society  of  Qeoigla 3 

State  Library 1 

uxctoie. 

Aledo: 
Mercer  Cotm^  Scientific  Aasoola- 
tion 1 

Carbondale! 
Sonthem  Dlinoia  Normal  DniTei- 
■ity 1 

Chicago: 

Aoademy  of  Science* 76 

American  Antiquarian 2 

Astronomical  Society 1 

BoardofTrade 1 

Chicago  Times 1 

Corporation  of  the  ol^  of  Chicago.         3 

Dearborn  Observatory 10 

Historical  Sooiety 3 

Mnsenm  of  Natnral  History 3 

Natural  History  Society 1 

Fnblio  Library 6 

University  of  Chicago 1 

Qaleabnrg ; 
Lombard  Univenlty 1 

Hadiion: 
American  Pomological  Society  ....         6 

Normal  i 
State  Laboratory  of  Natural  Hla- 
tory 9 

Bockford: 

Ubid  Scientific  Sooiety 1 

Bock  Island: 

^natana  College ...............         1 

Coo'^lc 
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SprlngfleM : 
a«o]oglc*l  Surrey  of  niinola.. 
8UteLi1>TMy 


ETBDston ; 
NorthwMterD  tluiTerrity 

bidiaDapolis: 
Bnrean  of  Stfttlatloa  and  OMlogy . . 

Qeologiosl  Snrre;  of  Indiana 

Stftte  Board  of  Agiioaltnre 


Seientiflo  AMOciation 

Oreeneaatle : 
Indiana  Aabury  UalTenity .. 


Indiana  Univenitj 

IOWA, 

AmM: 
Btat«  Agricnltnral  CoUege 

DaTenport: 
Aoadem  J  of  Natural  SolenoM 

Dec4wah: 
Norwegian  Lntheran  College 

Dea  Moines: 

Geological  Survey  of  Iowa 

Oovemor  of  ttie  Stifte 

Hlatorioal  Society 

State  Library 

Dnbnqne; 

Dabuqne  Obeervat«ry 

Iowa  InetitQte  of  Soienee  and  Arta. 

Fort  Dodge: 
PriTate  Obaerratory 

Iowa  City  J 

Iowa  Weather  Serriea 

Private  OtMerratoiy 

Untvenityof  Iowa 

State  HiMorioal  Society  of  Iowa  .. 
KAsau. 

Baldwin  City : 
Baker  Univeraity 

Lawrence: 

Kansaa  Hlatorioal  Society 

State  University 

Topeka: 

KaDBoe  AoBdemy  of  Solenoes 

EanaoB  Historical  Society 

EBNTUCrr. 

Frankfort: 
Geological  Survey  of  Kentacky . . . . 

I^exiiigton: 
Kentucky  Univerai^ 


LooiavlUe : 

Corporation  of  tbe  city.... 

Historical  Society  of  Kentnoky.... 

LOUIBIADA. 

Baton  EoQge: 
State  University 

New  Orleans: 

Academy  of  Solenoes i 

Corporation  of  the  city 

Fiske  Free  Library 

State  Library 

State  University 

iCAim. 

Bmnawlck : 

Bowdoin  CoUege 

Historical  Society  of  Maine 1 

Norway : 
HlgbSckool  and  Aeademy 

Portland : 
Portland  Society  (d'  Natural  Hia- 

Saco: 
York  Institute , 

Watorville: 
Colby  University 

UASYLtXID. 

Annapolis: 

Saint  John's  CoUege 

Unlt«d  Statee  Naval  Aeademy 

United  States  Naval  Aeademy  Ob- 
servatory   

Baltimore : 
American  Jonmal  of  Chemistry... 
American  Jonmal  of  Hathematica . 

City  Library 

Coiporation  of  the  City 

Johns  Hopkins  University 2i 

Maryland  Academy  of  Sciences '. 

Maryland  Historical  Society { 

Peabody  Institnte 3 

Philological  Association  of  Johns 
Hopkins  Univerei^ 

UABSACBCTSeTTB. 

Amherst : 

Amherst  College < 

Observatory  of  Amherst  CoUege...  ] 

Boston: 
American  Aoademj  of  Arts  and  Soi- 

encea 18 

American  Gynecological  Society..-         ' 

American  Oriental  Academy ! 

American  Social  Science  Aaaooi*. 
tlon I      : 
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Americkii  Statistical  AMoeiatiou .. 
Amerioan  UDitatian  Assoaiation.. . 

Appftl*chiaD  UoDn tain  Club 

AicbsologicsJ  Institnte  of  America - 

Ath6D0iiai  ,,,.- .>>.> 

Boatou  HoepiCal 

BoBtonPost 

Bovton  Poblio  Library 

BofltoQ  Scientific  Society 

BMtoD  Society  of  Natnial  History. 

Bowditcb  lustitation 

Bowditch  Library 

City  Library ,,,, ,,,, 

Common  wealth  of  Hamaohiuetta.. 

Corporation  of  tlie  oity 

,    Haadol  and  Hayden  Society 

Legialatnre  of  HasucIiDsetts 

HRasachoaetta  Agriooltnial  College 
Mi—iehmettj  Historical  and  Qeiifr- 

alogieal  Society 

MiwariliiiBfililiH  Hortiooltnral  Sooi- 

•^ 

MMSwi-hnaette  Inatitnte  of  Tech- 
nology  

Uedieal  uid  Surgical  Joomal 

New  England  Historical  and  Oen- 

(•logioal  Society 

Public  Ir'ree  Library 

Seienoe  Obeorror 

State  Board  of  Agrionltnte.-. 

8tat«  Board  of  Health 

8tat«  Library 

Cambridge ; 
American  Philological  Association. 

Atlantic  Uonthly 

Etymological  Clnb  ' '  pByche  " 

Q«oli^caI  Sorveyof  UaMachasetta 

Harvard  College 

Harvard  Colioge  Observatory 

Mnaaam  of  Comparative  Zoology.. 
Peabody  Museum 

Cambridgepart ; 
Piirat«  Obaervatory 

Jamaica  Plain; 
IliiwMiji  Institntion 

Salun: 
AmericwQ  Association  for  the  Ad- 

rancement  of  Science 

Emcx  Inetttnte 

Psabody  Academy 

SoDthHadley; 
Hoant  Holyoke  Swninaiy  Observa- 

WiSiametown : 

d  Observatory 


Worcester: 
American  Antiquarian  Society 

Ann  Arbor: 

Geological  Surrey  of  Uiohigon 

OlMervatory 

Society  of  Agrionltnre 

UnivendtyofUicbtgan 

Battle  Creek: 
Higb  School  Observatory 

Cold  water: 
Michigan  Library  Association 

Detroit: 
Historical  Society  of  Uiohlgan  -  - . . 

Detroit  Observatory 

Public  Library 

State  Agricultural  Society 

Grand  Bapids: 
State  Agricultural  Society 

Lansing; 

Lansing  Seientiflo  Society 

State  Agricnltnral  College 

State  Board  of  Agriculture 

State  Board  of  Health 

State  Library 

State  Medical  Society 

YpsUanti: 
State  Noimal  School  Observatory . . 

msHBaoTA. 

Dninth : 
Scandinavian  City  Library 

Minneapolis: 
Qeologieal  Survey  of  Minnesota... 
Minnesota  Academy  of  Bcienoea... 
University  of  Minnesota 

Northfleld: 
Carleton  College  Observatory 

Saint  Paul : 

Academy  of  Natural  Sciences 

Chamber  of  Commeroe 

Historical  Society  of  Minnesota  ... 
Minnesota  State  Library 


Oxfbrd: 
Observatory  of  the  University  of 

Mis^sdppi 1 

Jackson: 
MissiBBippl  State  Library 1 

MIMODBl. 

Columbia: 
Laws  Observatory .^...        9 
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Glaagtnr: 
Monioon  OfeMTTfttMy 

JeSenon: 
UiMonil  Hlatorloal  moA  PhUo^hl- 

wlSooietr 

Stftte  Board  of  A{[iioiiltaie 

State  Libntr .' 

EumaClty: 
EuksasBeTiew 

BolU: 

CI«ologic«l  8dit«j  of  HlMontl 

School  of  Hinea 

Saint  Lonia : 

Aoadamjof  SoianMs..... , 

Corporatioit  of  tJte  dty 

Emigration  Society 

Mercantile  ZJbiarf 

HiaMUTl  Hiabwloftl  Sodetr 

PMbodj  Aoadem J 

Pnblie  Library 

Pnbllo  Sobool  Ubrary 

Bepnblioan ...„...., 

WoBhlngton  Univenity. .......... 

.WaabiiigtOD   ITitiTenity   ObMrr^- 

UOKTASA. 

Lincoln! 
Hebraaka  State  LibruT 


Omaha: 
Kebraeka Historical  Socie^. ...... 

NBW  hampshho. 

Concord: 
New  HampaMre  Hiatorical  Sodely. 

HanoTer! 

Dartmoath  College 

Shattnolc  Obaerratoiy 


EllEsbeth  Oboervatory 

Hoboken : 
SteTena  Inatitnte  of  Toohnology .. 

Monot  Holly  : 
Burlington  Connty  Lycenm  of  Hia- 
tery  and  Natoral  Bciencea 

New  Jeney  Historioal  Society 

New  Brnnawick : 
Oeological  Surrey  of  New  Jeney. . 
New   Jersey  Natural   Hiatory  So- 
ciety  


Frinoeton : 
If  naeam  of  Oeology  and  AreluMd. 

ogy 

College  of  New  Jersey 

Halated  Obeerratory 

John  C.  Green  School  of  Science 

OtMerratory 

OlMerratory  of  Princeton  College . 
Trenton; 

Stete  Board  of  AfCTionltaie 

State  Library 


Santa  F<: 
Hiatorical  Soeiety  of  New  Hesioo  - 


Albany: 

Albany  loBtitnte 

Adirondack  Survey 

Dudley  Observatory 

Mercantile  Library 

New  York  Medical  Society 

State  Agrioaltnral  Society 

State  Commissionera 

State  Library 

'  State  Mnsenm 

State  UniTenity 

Alfred  Centre: 
Alftad  Observatory 

Brooklyn ; 

Brooklyn  Library 

Corporation  of  thedty 

Private  Observatory 

Long  Island  Hiatorical  Society 

Boffalo : 

BoiFato  Historical  Society 

BnfFalo  Practical  Scbool 

Buffalo    Society  of    Natural   Sd- 

Pri  vate  Observatory  of  Henry  Mills. 
Private  Obeervatory  of  James  W. 

Ward 

Clinton; 
Lltehfield  Observatory  of  Hamilton 

College 

Corawall: 
The  Cornwall  Library 


Privato  Observatory  of  W.  Heikle- 

Hastings; 
Private  Observatory 

Coraell  University 18 

■  Goo'^  Ic 
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NewTork: 

Academy  of  Medicine 

AmeiHcaji  CbeinicftI  Society 

Americui  Etbnographical  Society. 
Americao  Etlmologic*!  Society--  .- 
Ameriean  Oeographical  Society.... 

AmericaD  luBlitnte 

Ameticai]  Institnteof  Architeota... 
American    lostitnte   of    ChriatiftD 

Pbilowplj; 

American  Uetrolo^cal  Society.... 
AmericMt  PbiloIo|;icaJ  AsMwiatlon. 
Americku  Society  of    Civil  Eogl- 

Anthropologickl  IiMtitate 

Aotor  Libntry 

Colombia  College ... 

Colnmbia  College  Obserratory 

ConuuJaeioiien  of  Emlgntioii 

CorporatiOD  of  tbeCity 

Cooper  Institute 

Engioecriog  and  Mining  Joniual  — 

Halls,  Jonmal  of  Healtb 

Health  Department 

Historical  Society  of  Ifew  York.... 

Leoox  Library 

Mayor  of  the  city 

Medical  Journal  and  Library 

Medical  Recorder 

Mercaatile  Library  AnociaUoa  - . . . 

Metropolitan  Hnsenmof  Arta 

Mnaenm  of  NatDral  History 

Hew  YorV  Academy  of  Scieocea 

Hew  Tork  Handels  Zeitoog 

Hew  Tork  Herald 

Hew  York  Historical  Society 

Hew  Tork  Literary  and  Philosoph- 
ical Society  

Hew  Tork  Medical  Jonmal 

Hew  Tork  Medical  Becord 

Hew  Tork  Ttmea 

New  Tork  Tribone 

dMerratory,  Central  Park 

Popnlar  ScicDoe  Monthly 

Preabyteri  an  Review 

Piirate  Observatotyof  L.  M.Rnth. 

Public  Health  AawMsiatioa 

School  of  Minea 

SeicatiAo  American 

United  Statea  Sanitary  Commiadon. 
DBireiaity  ofHewTork 

Pbelpa : 
Bed  Honse  Oliaervatory 

Ponghkeepsie; 

floeiety  of  Natural  Sdeneaa 

H.MiB.2 


Vaasar  College 

Vaaaor  College  Obaerratory 

Riverdale : 
Prirate  Obaerratory  of  W.  Helkle- 

Bochester: 
Warner  Obaervatory 

Soheoectady: 
Union  College 

Tarry  town ! 
Private  Observatory   of  Chaa  H. 
Kockwell 

Troy: 
Bensselaer  Polytechnic  Inatitnte .. 

Scieotiflo  Society 

William  Proadflt  Obaervatory 

Utica: 
State  Lunatic  Asylom 

West  Point: 
United  States  Military  A 
West  Point  Obeervatoiy ., 

Willete  Point: 
Field  Obaervatoiy 1 

omo. 

Aahtabula : 

Anthropological  Society 8 

Cincinnati : 

Academy  of  Fine  Arte 1 

Astronomical  Society 1 

Cincinnati  Enquirer 1 

Cincinnati  Univenity 3 

Corporation  of  the  city 1 

Historical  and  Philoaophl  Society.  2 

Mechanics'  Inatitnte S 

Mercantile  Library 1 

Observatory 2i 

Public  Library 9 

Society  of  Natural  History 29 

Cleveland : 

Academy  of  Natnnd  Sdencea S 

Board  of  Health 9 

Kirtland  Society 1 

Colambns: 

Geological  Survey  of  Ohio 9 

Hortionltnral  Society 10 

Private  Obaervatory 1 

State  Board  of  Agricoltnte 38 

SUte  Library 2 

Gambler: 

Kenyon  College '1 

Hodson : 

Hudson  Obaerratory...,. 1 

Liuwood: 
Private  Observatory.. 


"Coo'^lc 
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Oberiio : 
Oberlin  College 

Urimnai 
Central  Oliio  Scientiflo  Aavoniatloo. 

Yellon'  Springe: 
Anliocli  Colkge 

FENKSTLVAXIA. 

Allegheny : 
AllegbeDjr  Olwervator; 

Bethlehem : 
Lehigh  UniTerait; 

Carl  isle : 
Carliglo  Society  of  Literatare 

Eaaton : 
Inatitote  of  Mining  Engineers...,' 

Lafayetto  College 

Pardee  Science  School 

German  town : 
Friends  Pree  Library  and  Heading 

Haniebiirg: 
Uodical  Society  of  FennBylvanta. . . 
Second  Oi'Ological  Snrvoj  of  Penn- 
sylvania  — 

State  Agricaltaral  Soclely 

State  Library 

Haverford : 
HaTerfurd  College  Obserratory .... 

Hvdia: 
Delairare  Connty  iDstitote  of  Scl- 

Philodelphla: 

Academy  of  Fine  Arts 

Academy  of  Natural  Sciences 

American  Entomolngical  Society.. 

American  NatiirHlist 

American  Pharmaceutical  Associa- 

ti.n 

American  Philosophical  Society 

Boanl  of  nealtli 

Board  of  Public  Edncation 

Board  of  State  Charities 

Board  of  Trade 

Central  High  School 

Central  High  School  Observatory.. 

Corporation  of  the  city 

FrantiHn  Institnte 

Geological  Survey  of  Pennsylvania. 

OlranlCiillege..... 

Biatnrieal  Society  of  PennHylrania. 

Library  Company 

Library  of  PennsylTBDia  Hospital. 

Uedical  Times 

Mercantile  Library 

Huaenm 


Namiamatlo  and  Antiquarian  80- 

Ohoervatory 

Observatory  of  Qiraid  College .. 

Penn  Monthly ., 

Philadelphia  Honse  of  Bef age 

Philadelphia  Ptms 

Pbilomatbean  Society 

Polytechnic  Dniletin 

State  Medical  Society 

University  of  Pennsylvania 

Wagner  Free  Institnte 

Zoological  Society 

Pittsbnrgh : 
Mercantile  Library  .. . . 

Wilkes  Barre : 
Wyoming  Historical  and   Geolog- 
ical Society 

BnODB  IfiLAKI). 

Providence ; 

Amerioau  Nntorilist 

AthenientD 

Bronn  University 

City  Registrar's  Offlce 

Rhode  Inland  Historical  Society.. . 

Seagrave  Observatory 

Stale  Registrar  of  Births,  Moniogea, 

and  Deaths 

iODTH  CAKOUXA. 
Charleston : 
Literary  and  Philosophioal  Society 

of  Sonth  Carolina 

Sonth  Carolina  Historical  Society 

TEX»  ESSES. 

Enoxville ; 
Philomathesian  Society 

Lebanon : 
Cumberland  University 

Nashville: 

Privute  observatory 

Tennessee  Historical  Society 

Chapel  Hill; 

SooliS  University 

VEEMOST. 
Bamot  i 
Vermont  Historical  and  Antiqn^' 

rian  Society 

Burlington : 

Fletcher  Free  Lihrary 

Universily 

Castlcton : 
Orleans  County  Society  of  Hatnrftl 
Sciences 

L'.oogic 
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UoDtpelior; 
■Ut«Librai7 

TIBODIU. 

p.  O.  Caiv«rait7  of  Tirgiuia: 
tbiTenity  of  TirsioUt 

HampUni: 
Hampton  College 

LexingtoD: 
Tiiginia  UilitAry  Inatitote 

Bi«IuaoDd : 

Hiatoiicnl  Socioty  .... . 

Uedlcol  College 

Medical  Society 

State  Library 

Vir^nia  Historical  and  Philowpb- 
ical  Society 

'Willinmsbnrg: 
Eaateiii  State  Lunatic  Asylnin 

WKBT  TIR0I>1A. 

Wheeling : 
Katiinl  History  Society 

WISCOKSUT. 

Belott: 
Q«ologleal  Surrey  of  Wiceannn.... 

lamatuTille : 
fcandinaviaii  Society 


BtiUe  Agrienltnnl  Society 

Bt»te  Bittorical  Socioty 

WtMbbnra  Obaerratory 

Wiaconain  Academy  of  Sciences 

Wiaconsio  University ... 

Vilirankee : 

AcAdemy  of  Scicneca 

Natnral  History  Society 

Keenah: 
■cMidiTanisa  Library  Asaoclation. 
WASEUtOlOK  TEBBITOItT. 

Olyinpla : 
Tori  toii^  Library 

Cbeyeone: 
TeiTitorial  Librsty 


I  AMERICA. 

Hamil  ton  (Ou  tario ) : 
West  CanadaScicutific  Assoeiation  - 

Eiogston  (Ontario): 
Botanical  Socioty  of  Canada  ...... 

Kings  College . 

London  (Ontario): 
Canadian  EBloDMlogieal  Society.. 

Mootreal  (Quebec): 
Canadian  Medical  Becord... ...... 


Canadian  Medical  and  Surgical 
1        Journal 

Canadian  Hatnralist 

Entomological  Society 

Oeograplii cut  Society 

Oovemmecit  of  Canada 

Herald 

LTJnion  Mfdicale  de  Canada 

UcGill  College 

Medical  Associatioa  of  Canada 

Natural  History  Society 81 

Numiamatic  and  Aatiquariao  Soci- 
ety  

,  8oci<l^  d'Agricolture  dn  Baa  Can- 
Ottawa  (Ontario); 

Academy  of  Natural  Scienoee 

Department  of  Agriculluro 

Field  Naturalists'  Club 

(Geological  Survey  of  Canada 

Library  of  Parliament 

Olieerratoriea  in  tbe  Dominion 

Qnebec  (Quebec) : 

Cbronicle 

Oeograpbical  Society 

Historical  Society 

Historical  and  Natural  History  So- 
ciety   

Laval  University 

Library  of  tbe  Province  of  Qiiebee. 

Literary  and  Historioal  Socioty  .. . 

Literary  and  Philosophical  Society. 

Natnmliste  Canodieu 

Observatory , 

Parliamentary  Library 

Toronto(Ontario;) 

Board  of  Agriculture  of  Upper  Can- 
ada   

Botaolcal  Society 

Canadian  Entomologist 

Canadian  lustitnte 

Canadian  Jon nial 

OanadiBD  Journal  of  Medical  Sci- 

Canadian  Natnral ist 

Department  of  Murine  and  Fisher- 
En  tomolngicnl  Society 

ET<>niDg  Nona 

(Geological  Cnramissino  of  Caooda  . 
Library  and  nistorical  Society  ...- 

Magnetic  Observatory 

Meteorological  OIHce 

Meteorological  Observatory 

Parliamentary  Library 
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NBWFomn>Lun>. 


Pablio  Library 

TheUlobe 

Uuiveraity  of  Toronto 

UniTenit;  College 

NIW  BSUNSWICX. 

FredeiiotoD : 
UQiveisity  of  New  Bnnuviok 

St  John : 

NatnrsI  History  SocUty 

Lift  Aaaociafion  of  Ca(uid».. .. 


St  Jalm'a: 
Geological  Survey  of   Newfoimd- 

LegialfttiTe  Library 

NOVA  8COTU. 

Baliliuti 
Nova  Scotik  Institute  of  Natnial 
Soienoes 


(a.)  Sooietiea: 

Alabama 

ArkHDSos 

California 

Delaware 

Colorado 

ConnecticDt 

District  of  Colambia .. . 

Florifln 

Oeoi^a 

DlinoiB 

iDdiana 

Iowa 

Kentncky 

LoDisiana 

Maryland 

Uaasocbasetts 

Uicbigan 

Minneeota 

Misaisaippi 

Miwoort 

Montana 

Nebraslca 

New  Hampshire 

Now  Jersey 

New  Mexico 

New  York 

Obio 

Peaneylvanla 

Kbode  Island 

South  Carolina 

Tcnueesee 

Texas , 

Vermont 

Virginia 

West  Virginia 

Wiseonsiu 

WoahiiigtAQ  Territory .. 

Wjoming 

Untiah  Amerloa 

(b.)  Indlndnala 

Total 
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The  decrease  as  compared  with  1881  in  the  parcels  sent  nnder  do- 
mestic exchanges  is  dne  to  the  fiact  that  the  statistics  of  that  year  in- 
dade  a  large  nnmber  of  parcels  left  over  from  1880.  At  the  close  of 
the  year  1881,  however,  all  accnmnlations  bad  been  worked  off,  and  not 
one  package  remained  on  hand,  so  that  the  figures  in  the  present  re- 
port represent  the  actual  receipts  and  transmissions  for  this  year  only. 
Tbe  receipt  of  packages  for  1881  was  7,890,  and  for  the  present  year 
8,359,  thus  showing  an  actnal  increase  of  4G0  parcels,  that  is,  a  little 
above  the  average  increase  (400  per  year)  for  the  past  ten  years. 

The  total  nnmber  of  packages  transmitted  compares  with  former 
years  as  follows : 


an. 

18T4. 

IBM. 

ISTI. 

1877. 

1878. 

1879. 

1B80. 

im. 

1881. 

Toul  adilrauM  of  IndiTiduU 

<S3 

Ml 

M2 
288 

m 

Ka 

S^ 

BTO 

su 

sso 

4M 

89B 

^SS 

8.M] 

UO* 

tffl 

l^ 

4,05a 

1,133. 

tin 

4,0-JI 

T,oei 

1.M7 

T.IBS 

i.in 

ToUl  Dumbo  of  pBKda 

*,7m 

*,!» 

*,«! 

*.8W 

t.m 

a,2»a 

,,m 

S,S87 

^«33 

^8M 

Recapitulation. 


Total  Dumber  of  addrewea MT 


Total  Dnmberof  parcels  to  instiliitloDa 7,192 

Total  nomber  or  parcels  to  iudividaals 1,167 


Total  nambec  of  parcola-  - 


The  history  and  condidon  of  domestic  exchanges,  from  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  table: 


Teat. 

For  iDatitntJonaftnd 
individnaU  in  tlie 
United  States  and 
British  America. 

Volomea. 

Parts  and 

Haps  and 

TotaL 

AddKeses. 

470 

549 

l,4Bl 

1,440 

9!iS 

LOOT 

1,356 

555 

733 

1,022 

•      624 

61B 

2,106 

aDi 

1,468 
1,707 
1,&U 
1,067 
1,695 
2,540 

4 

1,098 
1,167 
5,336 
2.556 
2,82tl 
2,770 
3,330 
1,760 
2,540 
3,602 

1,749 
1^5 
434 

26 
140 
136 
VJZ 

40 

96 
160 
149 
219 
189 
193 
243 
293 

{^:::::::::::'.:::: 

1.539 

me 

1,933 
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Tmt. 

UnitMlSiatcMaiid 
Britiali  Americk. 

Tolanwa. 

Partoand 

Uapsaod 

Total. 

PackasM. 

1,271 

821 

l.Cll 

010 

ftEl 

71.7 

1,'M 

1.557 

1.770 

1.2:11 

1,11:1 

0:16 

i,a«2 

BSD 

an 

I.  ViO 
1.017 

i.eso 
1.201 

l,'J4t 

1, 14:1 

1,867 
l.BOU 

4,iao 

I,!>45 
3.:l6!t 

3  4T9 
2,754 
3,850 
4.509 
3,046 
3,605 
4,060 
3,tfH) 
3,579 
4,50-2 

4  354 
4.591 
&,S1J 
«,  103 
fi,5U 
7,3Ui 
8.071 
7,OT5 
0,904 

10,341 

220 
120 
&5 
200 
100 
163 
121 

i:t4 
232 
170 

82 
198 
454 
102 
114 
375 
338 

74 
183 
152 
168 
152 

5.l>71 
2.880 

6.ae 

4,589 
3^G6fi 
A.Mtt 
G.873 
5.831 
&,W9 
5.f.65 
6.182 

4  597 

5  90  J 
5,097 
5M(l 
7:047 
7.565 
8,72fi 
8.729 

lO.srtKl 
8,570 
11,959 
11,789 

335 
274 
ST:* 
273 
299 
345 
329 
347 
4:10 
GOl 
0)i7 
57:1 
587 

750 
CIO 
044 
7G6 
fiG2 
785 
945 
1,054 
947 

87i;:::::::::;::::: 

4:035 

4  783 

Total 

38,173 

132.128 

7,m 

177,420 

14,233 

103,124 

3.  Government  tranamistions. 

On  tlie  3d  d»y  of  Marcb,  1SG7,  tbe  following  resolntion  was  passed 
by  Congress,  tu  provide  for  tbe  exchange  of  certain  public  documents : 

"Setolved  hy  the  Senate  and  Hovie  of  Representatives  of  the  United 
States  in  Congress  assembled,  Tlint  fifty  eojiies  of  all  documeDts  hereafter 
prliit^l  by  order  of  either  house  of  Congress,  and  fifty  copies  additioual 
of  nil  documents  printed  in  excess  of  the  osnal  number,  together  with 
fifty  copies  of  each  publication  issued  by  any  Department' or  Bureau  of 
tlitt  Qovernmout,  be  placed  at  tbe  disposal  of  the  Joint  Committee  od 
the  Library',  who  shall  exchange  tbe  same,  through  tbe  agency  of  tbe 
Buiithsoiiltin  Institution,  for  sucb  works  published  in  foreign  countries, 
ikud  («i>ecinlly  by  foreign  Governments,  as  may  be  deemed  by  said  com- 
■iitt««  AD  equivalent,  said  works  to  be  deposited  in  the  Library  of  Gon- 

A  lOfmary  object  of  this  movement  was  to  secure  as  regularly  and 
wMMMtwlly  ns  i>08sible  all  reports  and  other  documents  relative  to  the 
iBe^btwo,  jurispmdence,  statistics,  internal  economy,  technology,  &c^ 
^*tMtioaS)  60  08  to  place  tbe  material  at  the  command  of  tbe  com- 
^BMt  mA  nembera  of  Congress,  heads  of  Bureaus,  &c. 


Goo'^lc 
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The  first  transmisaion  under  this  system  was  mode  io  1873,  and  this 
and  the  sohseqaent  Bhipments  are  exhibited  in  the  following  table : 


rear.      1  1873. 

1874. 

1975. 

IWC. 

1877. 

itwa. 

1870. 

1880. 

1881. 

■««. 

roUL 

Boxes 

S 

18 

04 

m 

73 

73 

67 

35 

98 

122 

C74 

The  receipts  from  the  Public  Prioter  during  the  year  1882,  under 
this  act  or  Congress,  vere  50  copte-'^  ewh  of  G3L  distinct  pnblicationSf 
representing  31, SCO  copies.  The  specified  list  of  these  documents  will 
be  found  appended. 

The  total  receipts  for  the  year,  together  with  some  of  last  year's  ao- 
camlation,  form  2  additional  boxes  for  each  complete  set,  which  now 
represents  17  large  hoses  of  about  -CO  jiounds  each. 

i)i>fribiirioii  of  GomrnMtBt  fxeluttigtx. 


enter- 

1 

ill 

1 

i 

1 

I 

I 

i 

1 

IBTfl 

ib:4 

1 

l«4 

11-77 

im 

m:, 
issi 

i8T6 
)S70 

KV.  J  Ifill 
J870  i  IKU 

1875  i  1875 

)87i 

Ih74 
IH7I 

,i(.;s 

1875 

isw 

IKS 

1 
1 

IMS 
187.-. 

irr.t 

1670 

1 

lt.76 
1B7S 

1 

1870 

IMS 
IBTB 

1878 

I87U 
1870 

1670 

i^re 

1P70 
lt.77 

lESl 
1S78 

1870 
Ih70 
1870 

1878 

1881 
1S70 

1870 

18ia 

1870 

IM 

1877 

1882 

IR77 

1 

il 

isi 

187 

187 

i 

1877 
1877 
1877 

B^rv;:;:;;;:::";;;::::::::::::::: ::: 

Ti 

Canada  iToroeU) 

18JT 
1877 
18B1 

JCBJ     lBI-2  1  IS«! 

874  i  107* 

1670 

187» 

P-;E==E-:Z 

870 

1 

H75 

E7a 

sp 

ib;b 

1 

1878 

iB:<t 

IB8> 
Ir78 

ibfa 
II 

1*» 

1-77 

1M4 

l«7« 
1870 

1 

1-7B 
JS76 

il 

1878 
187.-, 
1881 

S 
Ip! 

1870 

ii 

18B 

IPS 

S»£5,^ 

i<irt 

Kw  Routli  WkiM 

KcwZealMd  

187T 
187 

Kg^.:::::.::::::::::::::::;:::::::: 

87 

luwla 

8>t 

Itt 

Fi-in 

SESiiii::::::::::::..::::::::::;:::::;;- 

n 

Vlelotta 

' 

D.oiiiz.owGoogle 
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DUIrihtition  of  GoremmeKt  nctoR^et— Coutiuucd. 


ArgmttBaCimteimUho... 


Bdcdm  Ajttt 

CuwU  (OiUwa) 

CuwdatOnluiD) 

Chill 

ColombK  UDll«d  Statu  ot. .. 
DtDmirk 


LciiulTe  of  ipadflrally-namcd 


Great  Brluln  .. 

Bdoeut 

lt«ly 


Tolalof  boiM... 


IR78  !  1870 
.878  I  1879 
1878  I  I87S 
:S78  '  1S7B 


-I I I- 


■i I 


Three  OovernnieDts  were  added  to  the  list  during  the  year,  namely: 

1.  Hangary;  depositing  the  documents  with  the  PrfisidiuindesEOiitg. 
Ungarischen  MioisteriuiDS,  Budapest. 

2.  United  States  of  Colombia;  boohs  to  be  deposited  in  the  Kational 
Library,  Bogota. 

3.  East  ludies;  deposited  with  the  Secretary  of  State  f&r  India,  Cal- 
cutta. 

The  first  instalments  of  IG  boxes  each  were  made  to  Hangary,  June 
10, 1882;  Colombia,  October  20,  1882;  East  India,  October  20, 1882. 

Id  1870  the  French  Commission  of  International  Exchange  requested 
that  au  additional  set  of  Government  publications  be  sent  to  France^ 
to  be  distributed  among  the  various  Oovernment  departmeuts  and  bu- 
reaoB,  who  in  return  were  to  furnish  their  publications  for  the  use  of  the 
United  States  Government  Bureaus,  while  the  original  set  was  depostited, 
together  with  its  continuations,  in  the  National  Library.  This  practice^ 
however,  has  Ijeen  abandoned  now,  at  the  request  of  the  French  com- 
mission, aad  it  has  been  suggested  that,  should  the  various  Govemmeot 
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Bnreans  desire  an  interobaDge  of  their  respeotive  pablicatioQa,  they 
BhoDlil  do  so  directly  without  drawing  from  the  allowaace  Bet  aside  by 
law  for  the  exchange  among  Governments. 

The  following  tables  show  the  OoTemment  who  at  present  exchange 
their  poblications  with  the  Government  of  the  United  States,  together 
with  the  establishment  designated  for  the  reception  of  the  booby  and 
the  shipping  agents  who  have  charge  of  the  transmission  of  the  boxes 
to  their  respective  distributions: 

QovemmenU  t»  exchange  with  the  United  States  Oovemment. 


EatabliabmenU  designftled  for  the  leeeption  of  Got- 
erameut  exchanges. 


Argentine  ConfederatioD  ..- 

Bolginm [.."IM..".. 

BcmU 

Bnmoa  Ayres 

CmimU 

Chili 

Colombitt,  United  Stateeof. 

I>eninark 

EutludU 

Oemuoj 

Onat  Britain 

H»yti ..""'.'!'!-"-".-".."!;!;! 

HnngHy 

Italy 

VcUierlaiidB 

Kew  Sonth  Wales 

K«w  Zealand 

PortDj^l 

QDeemUnd 

gooih  AnBtralia 

I^uin 

Bveden 

Bwilzerlsnd 

TannaDia 

Tarkey 

Venemcla 

Wart«mbeTg 


Hiniflter  of  Foreign  Affairs,  Buenoa  Atrb. 

KGnigUche  Bibliothek,  Manicb. 

Bibliotfaeqae  Eoyale,  BniseulB. 

CommiBsioD  of  International  Exchanges,  Bio  Janeiro. 

GoTcmment,  Buenos  Ayrea. 

Parliamentary  Library,  Ottawa. 

Legislative  Library,  Toronto. 

MaB&>  Nacionsl,  Santiago. 

Natiooal  Library,  Central  OCBce  of  Exchanges,  Bogota. 

Kongelige  Bibliotbeket,  Copenhagen. 

Secretary  of  State  for  India,  Bombay. 

Commimlon  Franfaise  des  Echanges  Intematlonanx, 

Bibliotbek  des  Dentschen  Beiohstaga,  Berlin. 

British  Hnsenm,  London. 

Bibliotheqae  Niitionale,  Athens. 

S^critaire  d'etat  des  R^Iatioas  Ezt^rienres,  Port-aa- 

Priisidinm  des    Eoniglich  irngarisohen  Hinistorlom, 

Badapest. 
Biblioteca  Nazionale  Vittorio  Eniauaele,  Boms. 
Minister  of  Foreign  AS'aira,  Tokio. 
QoTemment,  Mexico. 
Library  of  the  Btat«s  General,  The  Hagne. 
Parliamentary  Library,  Sydney. 
ParliameDtary  Library,  Wellington, 
Foreign  Office,  Cbrietiania. 
Govern  men  t,  Lisbon. 
KSnigliche  Bibliotliek,  Berlin. 
Government,  Brisbaoe. 
Commission  Basse  des  Ctchangea  Internationanx,  Bib- 

liotb^qne  Imo^riBle  Pabliqno,  St.  Petersbarg. 
Runigliche  Bibliotbek,  Breeden. 
Government,  Adelaide. 
Government,  Madrid. 
Government,  Stockholm. 
BidgenusseoBcho  Bundes  Canzlei,  Berae> 
ParliameDtHTy  Library,  Hobarton. 
Government,  Constaottnople. 
University  Library,  Caracas. 
Pnblio  Library,  Melboarue. 
EOuigliohe  Bibliotbek,  Stnttgart. 
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Shipping  agentt  of  Qovernment  exchange*. 


ArRcntiDO  ConMerAtlon .. . . 
Bavnrla ...■■ 

Belgium 

Bmiil 

Itiirnin  Afro* 

Cnlinda  .'. . .. 

Cbill 

Coluuliia,  United  State*  of 

Dcnmarlc 

Eostliidia 

Fiaiic« 

Gennnnr 

Grcnt  Itritaiu 

Gropco 

Hftjti 

nnll.-iiiil 

KiiTigaiy 

Italy 

Uf\\K»\\\VJ.\\'.\'.'.V.'.'.'.'.'.'. 

Now  Soiitli  Wale» 

Now  Zciiliiud 

Korvfay 

rarti)f;al 

Queeuolaad 

BoaBia 

Saxony 

Soiilb  Australia 

epnin 

BwetUn 

Smtzerland 

Tasmania 

Tnrkoy 

Venezuela 

Victoria 

WUrtembeig 


Eeil  Star  Line  (Peter  Wripbt  &,  Soas),  Neiv  Toric,  nod 
Wbite  Cross  Liuo  (Fiincb,  Edye  Sl  Co.),  Koit  York. 
Cbnrtea  Uackall,  Vice-CoDsul,  Uallimoro. 
Carlos  CorraDia,  Coueiil-Geoeral,  New  Vork. 
Dalijnioro  and  Obio  Esprcss  Company. 

C.  do  CoBtro,  Consul -General,  Now  York. 

Pacific  Mail  AtoBmabip  Company,  New  York;  CoDsal- 
General  Itamon  Ulloa,  San  t'riincisco,  AdmitiiiitrBtOF 
Priiicipnl  de  Hncienda  Nucioiml,  Panumn. 

Ileiirick  BmiSm,  Cnnniil-QenerBl,  Now  York. 

Nortb  Grrnmii  Lloyil  (Scbumuclior  Sc  Co.),  Baltimore, 
traDafcr  nindo  i[i  tbe  office  of  tbe  Secrobiry  of  Stat* 
to  India,  London. 

CompajiDie  G^Derold  Ttansalbtutinno  (L.  de  BiSbian,, 
New  York. 

Nnrlh  GcrniAD  Lloyd  (Scbumocher  Sl  Co.),  Bnltimore. 

Norlli  German  LIuyil  (ScbutnocbFr  &,  Co.),  Uuliioiore, 

D.  W.  BotassL,  Coumil-Gooeral,  Now  York. 

Atlas  StPAmnhip  Company  (Pim,  Forwood  3t  Co.), 
Kow  York, 

HenscI,  Bruckmann  &  Lorbncbn,  Now  York. 

M.  Uall'n,  C'ousnl-General,  Now  York. 

Suniro  Tnkaki,  Coiianl-Gcnernl,  New  York. 

Juan  N.  Navarro,  Conaul-Gouoral,  New  York. 

R.  W.  Cameron  &  Co.,  Now  York. 

|{.  W.  Cameron  &  Co.,  New  York. 

Cbriatian  Bors,  Coneul  Gcnerat,  Nrw  York. 

GuBtav  AiuBink.  Connnt-General,  New  York. 

North  German  Lloyd  (Scbiimaclier  &,  Co.),  Bnltttnore. 

North  Oomi an  Lloyd  (Scbiiniachcr  i  Co.).  Biiltiinore, 

trauafer  made  by  tbe  Agvnt-Gonentl  for  Qneuuiiluud, 

Qneeualoml  Department,  London,  Lngland. 
Hamburg- A mcrt CUD  Paoket  Company  (Oclriclia  A  Co.), 

New  I'ork,  trnnarvr  mndo  by  tbe  Imperial  Eiustaa 

Consul -Gen  era  I  in  Huniliurg,  Germany. 
North  German  Lloyd  {Scbnniai:ber  ic  Co.),  Baltimore, 
n.  W.  Cameron  &  Co.,  New  York. 
Hipolito  de  Uriarte,  ConsuI-Gi.'neTal,  New  York. 
Christian  Itiira,  ConHU  I -General,  Now  York. 
Noilh  German  Lloyd  (Schnmachcr  &  Co.),  Baltimore^ 

tranafer  made  by  Swies  Couaul- General  H.  von  Hey- 

mann,  Bremen,  Germany. 
Kortb  German  Lloyd  (Schumacher  &,  Co.).  Baltimore, 

transfer  made  by  tbe  Crown  Agents  for  tbe  Colonies, 

Colonial  Office  Building,  Downing  street,  London, 

England. 
Turkiab  Legation,  Wasbinf^on,  D.  C. 
C.  0.  de  Qnrmendi-'v,  Cougul-Geacml  New  York. 
K.  W,  Cameron  &  Co.,  New  York, 
Nortb  German  Lloyd  (Schnmauher  &,  Co.)>  Baltiinor* 
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Xuf  of  official  publicatioiu  sent  to  foreign  governments  in  1883. 

AOniCULTUSAL  CKPAItTUEKT. 

Annnal  Report  1870.  CSl  p.  and    pi.    ff>.    Cloth. 

CoopontivBExperimentiaEun  Maanaof  Stailjing  tlioEffeetaof  Fertilizen,  and  tha 

KeeiliDgCapacitieaof  PIuntB,  liy  W.  A.AtwaCer.     33p.     &'.     Pap«r. 
Special  Iteporta  of  tlie  Agricnltnrol  Departmeat : 

Ko.  40.  Tbo  Coadition  ami  Needs  of  Spriug  Wheat  Culture  in  Iho  Norlliwest,  bj 

Hon.  C.  C.  AoilreiTS,  of  tliunesota.    99  p.    8°.    Paper. 
No.  41.  Eeport  npon  the  Estimated  Production  of  Cereals  in  tliu  United  Stat«a 

tot  1881.    a  p.    8°.     Paper. 
Ko.  43.  Beport  npoo  the  Coadition  of  Winter  Grain,  ond  apon  Nnmlrats  and  Con. 

ditlon  of  Farm  Aoimola  in  tbo  Uuitml  BtntcB.    April,  1682.    82  p,    8*. 

Paper. 
No.  43.  Beport  upon  the  Condition  of  Winter  Qrain,  the  Progress  of  Cotton  and 

Cum  FlantiDg,  the  Bate  of  Wugea  and  Labor,  and  Besnita  of  Tila 

DnUuiog.    Uuy,  183J.    20  p.    U°.     Paper. 
No.  44.  Beport  upon  the  Acreage  and  Coudilion  of  Cotton,  the  Condition  of  all 

Ocreala,andtlieAroaofSpringGrnin.    June,  1AB3.    ir>p.   8P.    Paper. 
Ko.  45.  Beport  npon  the  Area  and  CoDdlCiou  of  Com,  the  CouUition  of  Coiton 

»DdofSinallQraiua,Sorghun), Tobacco,  &c.    July,  1S82.    33  p.    8>. 

Popor. 
No.  4G.  Beport  upon  the  Coodiilun  of  Com  and  Cotton,  of  Spring  ^Mioat,  Fmita, 

Sec;  akoFreightBateeof  Transportation  Companies.    August,  1892: 

M  p.    8°.    Paper. 
No.  47.  Climate,  Soil,  and  AgricnlturalCapabilitiei  of  South  Carolina  and  Oeor> 

gio,  by  J.  C.  Heuiphill.    C&  p.    8°.     Pnpcr. 
No.  48.  Siloa  and  Ensilage:  A  Bocord  of  Practical  T<«ts  in  several  States  and 

Canada.    TO  p.    8°.     Paper. 
No.  49.  Beport  npon  tho  Coadition  of  Com  and  Cotton,  of  Potatoes,  Frnita,  Ac. ; 

also  Freight  Bates  of  Transportation  Companies.    Septoniber,  188S. 

8=.    Paper. 
Ho.  50.  ThoDissenilnationof  Texas  Fever  of  CattloandhoiT  tocontrol  it.    1882. 

8°.    Paper. 
No.  CI.  Beportopon  tho  Yield  and  Qaantity  of  Small  Graiu,  theComlition  of  Com 

and  Cotton,  of  Potatoes,  Tobacco,  Ac;  also  Freight  Ratcsof  Trans- 
portation Companies.    &8p.     8°,     Paper. 
No.  53   Report  on  the  field  per  Acre  of  Cotton,  Corn,  Potatoes,  and  other  Field 

Crops  with  comparative  Prodact  of  FraitH;  also  Local  Freight  Rates 

of  Transportation  Companies.    Nov.,  1882.     100  p.  8".     Paper. 
Florida:  Its  Climate,  Soil,  Prodiiotioos,  and  Agricultural  Capabilities,  by  Ja«.H. 

Foss.    98  p.    8°.    Paper. 
I^oceediogsof  aConventiouof  Agricnttnrietaheld  in  the  Department  of  Agrlenlt- 
ore  from  Jaonary  10  to  Jannury  18,  1882.    204  p.    8P.     Paper. 

KATION'&L  BOARD  OF  UKALTII. 

Annnal  Beport*  of  the  Board  of  Health  for  the  years  litJS,  1680,  lt!8I,  188!!. 
Bolletio,  ToL  3,  Nos.  l-ij2,     4°.     Paper. 

vol.  4,  No.  1.    4°.    Paper. 
Sapptement  Nos.  lG-19.    4*'.    Paper. 

UKITED  BTATRS  COKOREfiB. 
Can^tessional  Directory:  First  Session  Forty-seventh  Congreoo.     Second  edition.    •*. 

Paper.    Corrected  to  Jnno  28, 1882.    17C  p.    8°.    Paper. 
Congressional  Beconl :  Forty-seventh  Congress.    Vol.  13,  parta  1  to  7,  and  Indaz. 

(Svola.)    4°.    HaUBossia. 
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Usmorikl  AddreMM: 

Ambraoe  E.  BoniBide,  Januttix  23,  1682.    8°.     Cloth. 
Uattbew  H.  Carpenter,  Jannar;  96,  1882.     119  p.    8°.    Clotb. 
Evuti  W.  Fair,  December  6,  1890.     G4  p.    SP.     Cloth. 
Fernando  Wood,  Febnar;  98,  1881.    40  p.      8°.     Cloth. 
Honae  of  BepresentativeB : 

Conatitntion,  Maoaal,  and  Digest,  Bales  and  Practice,  Ant  waaloD  Fortj-aer- 

enth  Congress,  compiled  by  Henry  H.  Smith.     443  p.    8°.    Cloth. 
ExecQtive  Docoments,  Forty-sixth  Cougess: 

Foreign  Belationa,  Ko.  1,  Part  1.     1,093  page^    8°.    Sheep. 

Ordoaoce  Beport  Ho.  1,  Part  a.    400  pages.    8°.    Sheep, 

Eogioeer  Beport.     3  vols.    8°.    Sheep. 

Commissiouer  of  Edncatioo,  1879.    8°.    Sheep. 

Chief  Signal  Office  Beport,  1879.    8°.    Sheep. 

Beport  of  Secretar;^  of  Tteoeiuy.    8°.    Sheep. 

Paris  Universal  Expoeition.    &  vols.    8°.    Sheep. 

Offers  for  carrying  the  malls.    8°.    Sheep. 

Pnblic  Land  ComiDtasloD.     B°.     Sheep. 

Navy  DepartnieDt  and  Post-Office  Reports,    ffi.    Sheep. 

Beports  of  Comniiaeionera  of  the  District  of  ColnmbiA,  1880.    536  p.    SP, 

AceoDut  of  the  United  States  Treamrer,  &c. 

No.  1,  parts  6,  7,  and  6.     (Ex.  Doco.  Nos.  e-3a,&2to89).     3  vole.    8°.     Sheep. 

Nos.  24  to  45,  except  33.     1  vol.    8°.    Sheep. 

Vol.  18,  Nos.  9-66,  except  IS,  13,  42,  47,  55.    I  vol.    8°.    Sheep. 
Hoose  UiscelUneoos  Documents:  Second  and  third  seadone  Forty-dzth  Coo- 

greas.    Vols  1.  and  4.    8°.    Sheep. 
Honso  Beports,  Forty-sixth  Congress.    3  volumes.    6°,    Sheep. 
United  States  Senate: 

Paper  connected  with  the  nsTal  appropriation  bill,  for  the  ose  of  the  Senate 

Committee  on  Appropriations.    21  p.    8^.    Paper. 
Senate  Docaments :   Second  session  Forty-fifth  Congress.    Beport  of  the  nnltad 

States  States  Coast  and  Geodetic  Snrvey.   194  pages.     23  pl.    4°.     Sheep. 
Senate  Documents:  Third  session   Forty-fifth  Congress.     Beport  of  the  United 

States  Coast  Survey  for  the  year  eudinfc  June  3D,  1876.    306  pages,  map  and 

appendices.    4*'.    Sheep. 
Seuate  Docnraents :  Second  session  Forty-sixth  Congress : 

Vol.  I,  Nos.  1-  iJ3.     HO.    Sheep. 

Vol.  2,  Nob.  54-104,  except  59.     8°.    Sheep. 

Vol.  5,  Nos.  181-316.  except  208  and  200.    8°.    Sheep. 
Senate  Docnmenls :  Third  session  Forty-sixth  Congress  and  special  session  Uaroli 
4,  1881. 

Vols.  1  and  3.   8°.    sheep. 

Vol.  S,  parti  (1,106  p.),  part  2  (Ool  p.),  Privato.Land  Claims,     ff.    Sheep. 
Senate  Executive  Dooumente :  Second  eewiion  Forty-sixth  Congress. 

Nos.  1-50,  except  17.    eP.    Sheep. 
Senate  Jonraul :  First  session  Forty-seventh  Congress  and  special  session  Ooloh«r 

10,  1661.     1760  p.     8°.     Sheep. 
Senate  Bcporls :  Third  sesuon  Forty-sixth  Congress.   Nos.  726  to  935.  Svols.  9°. 

COURT   OF  CUUMB. 

Caaes  decided  by  the  Court  of  Claims,  with  abstracts  of  decisions  of  the  Sapreme  Coort 
in  Appeal  Cases : 

Vol.  10.    C98  p.    8^.    Paper. 
Vol.  17.    4«9  p.    OP.    Paper. 

D.gitizecbyG00glc 


BEPOBT  OH  THE  OPERATIONS  OF  EXCHANGES.  109 

Bi>hny,  JniisdlotioD  ami  Pnotice  of  the  Court  of  CUIms  of  the  United  SUt«B,  bj 
Wm.  A.  Biohaidaon,  LL.  D.   39  p.   Ii°.    Paper. 

nrntRiOR  departuxnt, 

Um  of  CoogreMioDftl  docnmeDts  Iroiii  the  Tweatietb  to  the  Forty-iixtli  CoogttMM, 

locliuive.    63  pagee.    B°.    Paper. 
Official  Besi^r  of  the  United  SUtes : 

Vol  1.    Legialative,  EzeoatiTe,  *ud  Jndicial.     B76  pages.    4°.    Cloth. 
Vol  3.  The  Poflt-Offlce  Deport'ineiit  and  Postal  Service.    SK  p.     4'='.    Cloth. 
Uet  of  the  additions  mode  to  the  Library  of  the  Interior  Department  from  Febmarr 

1,  1881,  to  September  19,  ISSi.    *  p.    4°.    Paper. 
Bareaa  of  Edncatioa : 

Clrcnlara  of  Information : 

No.  1.  Organization  of  Training  Sohools  for  Nnrsea. 

Ko.  2.  Proceedings  ofthe  Department  of  Superintendence,  16^ 

No.  3.  The  Univeralty  of  Bonn. 

No.  *.  iDdoBtrial  Art  In  Schools. 

No.  D.  Uatemal  Schools  in  France. 

No.  0.  Technical  Instruction  in  France. 
Balletlns : 

Instmotion  in  Morals  and  Civil  Oovemment. 

National  Pedagogio  Congress  of  Spain. 

Natural  Science  in  Secondary  Schools. 

High  Schools  for  Oirls  in  Sweden. 
Annual  Beport  for  1880. 
United  Statea  Entomological  Commission: 

BnUotiii  No.  7.    Insects  injnrions  to  Forest  and  Shade  Trees,  by  A.  S.  Paokud, 

Jr.    275  p.    e°.    Paper. 
United  States  Geological  Surveys  Office: 

Geology  of  the  Henry  Hoontains,  by  O.  K.  Qilbert.    Second  edition.    170  p.    4 

plates.    4°.     Cloth. 
fognlatioDi  of  the  United  States  Geological  Survey,  1883.    61  p.    8°.    Paper. 
Monographs  of  the  United  States  Geological  Survey.    Vol. 
The  Tertiary  History  of  the  Grand  Canon  District,  by  C.  E.  DnttoQ.    384  p.    40. 

Paper. 
Atlas  to  vol:  3. 

Annnal  Beport  of  the  Director,  18M)-81,    088  pages,  61  pUtee,  1  map.   8°.    Paper. 
Office  of  Indian  Affurs: 

Laws  and  Begolations  regnlatisg  the  Trade  with  Indian  T>ibes.    Janoary,  1, 

IBB2.    13    p.    8°.    Paper. 
Annnal  Beport  lor  18%. 
Genctal  Land  Office: 

InstractioDS  to  Special  Agent«  of  the  General  Land  Office,  isaoed  Jnne  SO,  1B8B. 

16  p.    e°.    Paper. 
United  Statu  Swamp  Laud  Laws :  Beipilatlons  and  Decisious  thenander.    April 

IS,  18S3L    IS  p.    8°.    Paper. 
Coal  Land  Laws  and  Begnlationa  thereunder.     Jnl;  31,  1882.    7  p.    8°.    Papel. 
United  SUtea  National  Hasenm: 

Bulletin  11.    Bibliography  of  Fishes  of  tho  Pacifio  Coast  of  the  United  States 

to  the  end  of  1879,  by  Theodore  GilL    64  p.    8°.    Paper. 
Bnlletin  No.  32.    Qnide  to  the  Flora  of  Washington  and  Tidnity.    S64  p.    8°. 

Paper. 
pToeeedings  of  the  United  SUtea  NaUonal  Moaenm.    Vol  4.    leaS. 
tAdted  Statea  Patent  Office : 

DMWoiiaoftbeCoininisdonoTofPatents,  IBSL    637p.     8P.    Paper. 
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United  States  Fat«Dt  Offlc»— Continued. 

United  StstM  Stutotea  cODcemi  ng  tbe  BegiatratioD  of  Tnd«-marks  snd  Labels,  tiu 
eluding  the  acts  of  March  3, 1881,  Anjipst  !>,  IdSH,  snd  aeotions  3,  4,  5  of  the 
act  of  Jnne  K,  1374,  with  the  mlu  of  the  United  States  Patent  OEBoe  lelat- 
ing  thereto.    Edition  of  Oclolwr  1,  1882.     IGp.    S°.     Papor. 

Rnles  of  Practice  In  the  United  States  Patent  Office.   Bevised  April  1&,  1883.    98 
p.     8°.    Paper. 
United  Slates  Pension  Office: 

Instmotions  to  Examining  Snrgeoas  for  Pensions,  1882.    llip.    8°.    Pspw. 

A  Difj^est  of  the  Laws  of  the  United  Stetsa  goTsming  the  Oranttng  ot  Anor  and 
Navy  PoosionsBnd  Bonntj  Land  Warrants;  DociuonsoftboSecretoiTof  the 
Interior  sod  Rnlings  end  Orders  of  the  Commissioner  of  Ponslonatheieunder. 
272  p.    8°.     Paper. 

Roeferof  EsamioiDg  SnrgeoDs  appointed  noder  the  antboiitr  of  the  Commlaaianer 
of  Pensions.    140  p.    8°.    Paper. 

General  lustmctions  to  Special  Examiners  of  the  United  States  Pension  OiHoe, 
1888.    44  ^    eP.    Cloth. 

Treatise  on  the  Practice  of  the  Pension  Barcaa  goreming  the  Adjndtcatlon  of 
Anny  an<t  Knvj  Pensions,  being  tbe  Unwritten  Practice  fominlated  by  Calvin 
B.  Walker,  Depnty  ConuuiiiMoner  of  Ponuona.    129  p.    6°.    Paper. 

KAVY  DBPAKTMEXT. 

Register  of  the  Conimissionoct,  Warrant,  and  Volanteer  Officers  of  tbe  United  States 
Navy,  iucluding  the  Officers  of  tbe  Marine  Corpa  and  others.    Jannary  1,  1883. 
208  p.    8°.    Paper. 
Registercorrccted  to  Jnty  1,1883.   Bl  p.    8°.    Paper. 
Reports  or  OfflcutH  of  thn  Navy  on  Vontilatlnj^  and  Cooling  tbe  ExeentlTS  HansioD 

diirlog  Iho  IHiiesB  of  President  Oarlield.     13  p.    8°.    Paper. 
Statistics  relalinff  to  tbe  Navioaof  the  World.    16  p.    8°.    Paper. 
Bnrcan  of  Eiinipment  and  Recraltlng; 

lustriiutionx  lelativo  to  Enlistments,  Diachargoa,  &o.,  of  the  United  Stats*  Nary, 
188i.    72  p.    8°.    Popet. 
Barean  of  Navigation : 

Navy  Scieotiflo  Papers  No.  7.   Turning  powers  of  ships.    6°.    Paper. 

Navy  Scientiltc  Papers  No.  8.    Oljservations  for  dip.    6°.    Paper. 

NotM  on  N.'tvlgation,  by  Commander  Harrington.  8°. 

Treaties  and  Conventions  between  the  Unitod  States  and  other  ConutHes,  1873- 

1881.    8°. 
Intcmatiooal  Code  of  Signals  (corrected  edition).    8°. 
American  Practical  Navigator  (Bowilitch),  revised  edition.    8°. 
Useriil  TablM(Bowditch),  revised  edition.    8o. 
Hydrographic  Office: 

Uydrogropbic  notices  for  1681,  Nos.  64,  GO,  C7-H5  and  index.    8°.    Paper. 

for  1882,  Noo.  I-«l.    8=.    Paper. 
KotioestomariDcrsfor  1881,  Nos.T2,8S,8G,87,8E),93-108andlDdex.   8".  Paper. 

18EU,  N'os.  1-lOG.    8°.    Paper. 
List  of  charts  published  during  the  qoarter  ending  March  31, 1882.    8  pages.   SP, 

Paper. 
List  of  charts  pnblisbed  dnring  the  qnarter  ending  Jnne  3D,  1662.    7  pages.    Bo. 

Paper. 
XJst  of  charts  published  dnring  the  qnaiter  ending  September  30, 1882.    7  pages. 

8°.    Paper. 
Cbarte  published  dnnng  the  year: 
No.  347.  Jamaica. 
No.  349.  Uarbors  of  Jamaica. 
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BTdrogrAphio  Office — Contiancd. 

Clukrta  pnbliabed  dnring  the  tmt: 

No.  456.  OnlfofYeddo. 

No.  906.  Wnngel  Island. 

No.  007.  EodgBTa  Harbor. 

No.  008.  Sodgere  Track. 

No.  911  a,  Circampolar  chart. 

No.  911  b.  CircumpoIaT  chart. 

No.  913.  Arctic  Sea. 

No.  687.  Amofou  Hiver,  sheet  L 

No.  307.  BSTMia,  Cnba. 

No.  688.  Amaion  Eiver,  sheet  2. 

No.  S89.  Amason  River,  sheet  3. 

Ko.  890.  Amoioii  Uiver,  aheet  4. 

No.  891.  Amtuoa  River,  sheet  5. 

No.  GQ2.  Amazon  River,  sheet  6. 

No.  893.  Madeira  River,  sheet  1. 

No.  894.  Madeira  River,  sheet  2. 

No.  348.  Port  Sojal,  Kiogston  Harbor,  JamBica. 

No.  823.  Sooth  Pacific  Ocean,  eastern  sheet,  lower  pork 

No.  823  0.  South  Pociflo  Ocean,  eastern  sheet,  nppcr  part. 

No.  C32.  Coast  of  Mexico. 

No.  920.  Port  Malaga,  Spain. 
Hantieal  AJinaoae: 

American  Nantieal  Almanao  for  168&. 
American  Nnntical  Almanao  for  1B86. 
Ameriean  Ephemeris  and  Nanticnl  Almanao  for  1685. 

Supplement  to  the  American  Ephemeris  and  Nantieat  Almanao  for  188t~10B4. 
Astronomical  Papers  of  the  American  Ephemeris,  port  0. 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  I. 
Buroan  of  Steam-Engineering  i 

Report  of  the  Board  on  the  Mallory  Steering  and  Propelllog  Screw  as  applied  U>  - 

the  United  States  torpedo-heat  "Alarm." 
Report  on  the  vedette  IjoatB  coostmcted  for  British  and  French  navies  hj  the 

HerrMhofMannfactniing  Company. 
AnnnaJ  Report  fur  1883. 
Admiral's  Office; 

Annnal  Report. 
Barean  of  Medicine  and  Sorgeijr ; 

Annaal  Report  1880. 
BoreoD  of  Provisions  and  Clothing; 

Pay-table  of  the  United  States  Navy.    New  edition. 
Bnresn  of  Yards  and  Docks: 
Annaal  Report  for  18S2, 
■aval  Obaervatory : 

Astronomical  and  Meteorological  Observations  for  1978.    4°. 

Appendix  1,18'8:  Monographof  the  CentrelPorts  of  thoNebnlnof  Orion.    230p. 

43  ilinstntions.    4°. 
Appendix  2,  1878:  Longitndo  of  the  Observatory  of  the  John  C.  Green  School  of 

Science,  Princeton,  N.  J.    54  p.    *<>. 
Heteorologicol  Otiservations  for  ItSTS.    18  p.    4°. 

Appendix  1.    T  for  1870.    Parallax  of  A  Lyrra  and  (il  Cygni.    C4  p.    4°. 
iDStmctions  for  observing  the  Transit  of  Venns,  Decemlwr  G,  1883,  prepared  bv 
n  anthorized  by  Congress,    Mp.    4  plates.    4°. 
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POffT-OrFICK  DKPAKTIUKT. 

Lettera  of  the  roatmuter-Ocneral  traDsmitting  to  the  President  a  letter  of  apeoial 
eomiBel  and  the  report  ot  Post-Offlce  Inapeottire  Tidbatl  and  EhaUcrou  upon 
frandalent  bouds  4ccomi>Aii;lDg  certain  bids  and  contracta  for  CBirying  tlw 
United  State*  Mail.    85  p.    S°.    Paper. 
Eegnlaiions  to  take  effect  Jannary  I,  1883,  for  tbo  jtnidaDce  of  poetmasten  in  tha 
tranaaction  of  tlie  Intematfonal  moDej-oHor  bDaineeB  between  tbe  Unlt«d 
8tat«a  on  the  one  luuid  and  Belginm  and  Taamania  reapeotlveljr  on  the  other. 
8  p. 
Topogiapber'a  Office  : 
Post  Bonto  Mapsi 
Ho.  SI.  Utah. 

No.  23.  Montana,  Idaho,  and  Wyoming. 
No.  SS.  Oregon  and  WasMngton. 

PDBUO  pRoms. 

Anna*]  Report  for  the  flsoal  year  1682. 

BTAT*  BxTAxnaarT. 

Conuoerdol  Relattona  of  the  United  State*. 
No.  14.  Deoember,  1881. 
No.  15.  January,  188S. 
No.  IG.  Pebnary,  ISSS. 
No.  17.  Uarch,  1883. 
No.  la  April,  1882. 
No.  10.  Uay,  1882. 
No.  20.  Jane,  1883. 
No.  21-  July,  1882. 
No.  23.  ADguet,  1882. 

BUFRUn  COURT. 

Bolee  of  the  Snpreme  Conrt  of  the  United  Statea  and  Boles  of  Praotioe  for  the  Clroolt 
and  District  Conrts of  the  United  Stal«a  ID  Equity  and  Admiralty  Casee  and  Orden 
In  Reterenoe  to  Appeals  from  Conrt  of  Claims.  BeTiaed  and  ooii«eted.  74  p, 
8°.    Paper. 

United  Btatea  m.  John  W.  Dorsey  tl  al.    1&2  p.    8°.    Paper. 

TREABDKT  DKPABTMXMT. 

Annnal  Report  of  the  Beoretoiy  for  1882. 

Annual  Report  of  the  Bfetetary  for  1883,  with  tables. 

Finance  report  of  tbe  Secretary  for  1882. 

fitatement  of  Balances,  Appropriatioos  and  Eipenditnres  for  1881. 

Combined  Statement  of  the  Receipts  and  Dishnrsementu  of  the  United  States  for  tlM 

year  ended  Jnno  30,  1881. 
Digest  of  AppropriatiouH  for  1883. 
Digest  of  NoTy  Appropriations  for  the  year  1883. 
Estimates  of  Deficioncies  In  Appropiiations  for  1882.    (Honae  Exeentive  Dooomeat 

No.  33,  Forty-aeventb  Congress,  first  sesdon.) 
Estimates  of  Appropriations  for  1884. 
BeTised  Estimates,  Traaaary  Department. 
Claims  allowed  nnder  Balances  of  Exhansted  Appropriations.    Act  Jnne  14,  IBBl. 

(Houae  EiecaliTC  Document  No.  20,  Porty-ssTenth  Congress,  first  seedon.) 
Claims  allowed  nnder  act  of  July  4,  1864.    (HODse  Exeentire  Doonownt  No.  83^ 

Foil^-seTenth  Congress,  first  seaalon.] 
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L»wB  relstinft  to  NstioDal  Banks. 

Laws  tuid  Executive  Orders  rolatiog  to  Alaska. 

Receipts  and  EspenditurM  of  the  United  States  for  1975, 1B76, 1677. 

Synopsis  of  Department  Oecieloiis,  December,  1H81,  to  NoTsmber,  1882. 

Report  on  Mineral  Waters,  by  Special  Agent  Ticbenor. 

Report  on  the  Tariff  and  Cnatous  Laws  and  Admiuistration,  by  Special  Agent  Ticb- 

Report  on  the  Silver  ProBt  Fnnd,  by  William  Sberer. 

Report  on  Drawback  on  Sngars,  by  Special  Agent  Chamberlin. 

The  National  Loans  of  the  United  SUtes  from  July  4,  1776  to  Jane  30,  tSaO,  by  R.  A. 

Bayley. 
Comparative  Bates  of  Wagee  in  tbo  United  States  and  Foreign  Conntries.    (Senate 

Ezecative  Docnment  ISo.  173,  Forty-seven th  Congress,  first  session.) 
Statistical  AlMtract  No.  4.    (Honae  Executive  Docnment  Ho.  133,  FoKy-seventh  Con- 
gress, flrat  session.) 
Biograpbiool  Sketch  of  the  life  of  Rear-Admiral  John  Bodgers,  United  States  Nsvy. 
Ssport  on  Plenro-pneomonia  by  Treasury  Cattle  CommisNon.     (Senate  Executive 

Docnment  No.  106,  Forty-seventh  Congress,  first  session.) 
Boport  of  Commission  on  llie  Condition  of  Winder's  Building. 
Decision  of  the  Snpreme  Court  of  the  United  States  on  Sagar  la  r»  Merritt  ri.  Weldi 

it  at. 
Report  of  the  United  States  Assay  Commission. 
Report  on  the  Division  of  Stationery,  Printing,  and  Blanks,  Secretary's  Office,  by  the 

Committee  appointed  by  tbe  Secretary  of  the  Treasury. 
Supervising  Special  Agent  of  the  Tieasory  Department,  Annaal  Report  for  1683. 
Soperviaing  Atehitect:  Annual  Report  lor  1882. 
Bureau  of  Engraving  and  Printing:  Annual  Report  for  1889. 
Bniean  of  the  Mint:  Annual  Report  for  1889. 
Inapector-Ghmeral  of  Steam- Vessels: 

Annnal  Report  for  1889. 

Revised  Bales  and  Regulations. 

Manual  of  Laws  and  Begnlatlons. 

LawB  governing  the  Inspection  of  Foreign  Passenger  Steam-Tassels. 

Proceeding*  of  the  Thirtieth  Annaal  Meeting  of  the  Board  of  Supervising  Inspect 
orslSSS.    Parte  land  3. 
Bnrean  of  Statistics: 

Annual  Report  for  1682. 

Annnal  Report  for  ISSli  parts,  1  and  9. 

SUtements  Kos.  1-17  of  the  Annual  Report  for  1889. 

Btatements  Nos.  96-34  of  tbe  Annnal  Report  for  1889. 

Advanced  Statement  of  Immigration  into  tbe  United  States  for  the  fiscal  year  IBBt. 

Ust  of  Herobant  Vessels  of  the  United  States  for  tbe  fiscal  year  1682. 

Report  on  the  imports,  exports,  immigration,  and  navigation  of  the  United  States: 
Second  qnarter,  Third  qnarter,  Foniih  quarter,  ISSl-'Sa. 
First  qnor  er  lB8S-'83. 

Preliminary  Report  on  Foreign  Commerce  of  the  United  8tat«8  for  the  fiscal  year 
1889,  including  report  for  June,  ISBS. 

Statement  of  the  Foreign  Commerce  of  tbe  United  States: 

December,  1881.  Jannary,  ISSi.  February,  1682.  March,  1689.  April,  1682. 
May,  1682.  July,  1889.  August,  1862.  September,  1682.  October,  1662. 
November,  1S82. 

Summary  Btatements  of  the  Imports  and  Exports  of  the  United  States; 
November,  Deoember,  1881.    January  to  October,  1H89. 
Life-Saving  Service : 

Annual  Report  of  the  Superintendent  for  the  fiscal  year  1881. 

Bnles  and  Begnlstions  of  the  Board  on  Life-Saving  Appliances.  -.  , 
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Firvt  Comptroller  of  the  TivkMit;: 

ADDOal  Beport. 
Second  Compt  roller  of  the  Triasnrj: 

/^f.„„^l  Beport. 

Dtciaiotm  of  the  Second  Comntrolter  relativa  to  the  iut  i.f  .un 

■mder  «t  of  MMch  2,  1367.  "«  PV  of  offl««  of  ,he  Arm, 

C;otiiiD>»ioDer  of  Cmrtom*; 

AiiDii*!  Report  of  the  Communoiier  for  If^^ 

Liat  of  the  principal  offlcera  of  the  Cnstoiiw  Service. 
BcgiBler  of  tho  TreaaiiTj :  Annual  Beport  of  the  BegJBt«r  few  18SS. 
First  Auditor  of  the  TreMorf :  AuddbI  Eeport  for  1882. 
gecoDd  Anditor  of  the  TreaHurj  :  AnniuU  Beport  for  IBSS. 
Tblrd  Auditor  of  the  Treaanry :  AoDoal  Beport  fiH-  1B89. 
Fourth  Aoditor  of  the  Treaaiuy :  AddobI  Report  for  1862. 
Fifth  Anditor  of  the  TreaaiiTT :  Ann nal  Report  for  10^. 
Sixth  Anditor  of  the  Treaanrj :  Annn«l  Report  for  lSd2. 
Treaaarerof  the  L'nited  Statet: 

Annual  Beport  for  ISS2. 

Annual  Report  on  Ihe  sinking  fond  debt  of  the  District  of  Colninbl 

Annnal  Beport  on  the  sinking  fnnd  debt  of  the  District  of  Cnin    ki    * 

fiscal  year  1888.  "•inniDi*  for  the 

Assistant  Treaaarer  of  the  United  States : 

CaUIogne  of  blank  books  and  lilanka  nsed  in  Ike  office  of  the  Ani.t      ,  t 
nrer  of  the  United  States  in  New  York  City.  Troao- 

Cotnptmller  of  the  Cnrt«ucy : 

AimDal  Report  for  Id^. 

Annual  Report  for  l*fi,  with  appendiz. 
Internal  Bevenne : 

ADnoal  Report  for  1886. 

Annnal  Beport,  with  tables. 

Collection  of  circulars,  specials,  decisions,  and  circolar  letters. 

Report  on  the  condition  of  the  Intemai-Kevonae  Service  for  thu  fi-cal  im    im^j 
Revenue  Marine:  List  of  officers  of  the  Buvenue  Marine  Service.  ' 

Ught-Hotiae  Boai^ : 

Annual  Beport  of  the  Chairman,  1882. 

Official  annonncement  of  the  death  of  Bear-Admiral  S.  H  Wvinsn   nt.   - 

the  Board.  ^     '  ''•'«™*n  of 

Laws  relating  to  the  Light-House  Establishment  paased  at  the  flmt  eew.i»n    * 
Forty-Seventh  Congresa.  ** 

Light- Honae  List  Atlantic,  Gulf,  and  Pacific  ooasta  of  the  United  Stales 

Light-House  List  Northern  Lakes  and  River  coasts  of  the  United  States! 

Uit  of  bnoys,  beacons,  &c. :  Piret  to  Twelfth  Llght-Honse  District 
United  States  Coast  and  Geodetic  Survey : 

Summary  of  the  Annual  Beport  of  the  Superintendent  for  1868 

Tide  Tables  Atlantic  coast  of  the  United  States. 

Tide  Tables  Paciflo  coast  of  the  United  States. 
Marine  Hospital  Service : 

Annnal  Report  of  the  Soperrising  Snigeon-Geneial  for  1883 

Report  on  Yellow  Fever  in  Texas. 

Medical  Oflflcera  and  Assistant  Surgeons  of  the  Marine  Hospital  Service. 

WAR   t>EPABTMENT. 

Official  Array  Register,  January,  1883.     398  pages.     8°.     Paper 

War!' W^rT'  S^'r ''""'' '°  ^""  "'  ''"''  "  ^^-^  '"""«  *""  ^'orW. 
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W«r  of  the  EebeltioD :  Offlolal  Becords  of  tlie  Union  and  Confederate  Armies.    Seriea 

I.    VolumeB  4  and  6.    4°.    Clotli. 
Alpbabetioal  Catalogne  of  the  War  Department  Library  (inclnding  Law  Library), 

Anihora  and  Sabjecta,  1882.    326  p.    4°.    Paper. 
Report  of  an  inipection  of  the  Aitillery  Sohool  at  Fort  Monroe,  Virginia,  >fay,  ISOt. 

37  p.    8°.    Paper. 
Begnlationa  of  tli«  Anaj  of  tbe  United  States,  twd  General  Orders  In  force  on  the  17th 

of  Febmar;,  1881,  with  an  appendix  oontiuning  ail  military  laws  in  force  Feb- 

rnarj  17, 1881,  not  oontained  in  this  code.    1,385  p.    8°.    Paper. 
A4int«nt-0eneral'B  Office : 

Beport  of  Lient.  Oen.  P.  H.  Sheridan  of  hia  Expedition  tbrongh  the  Big  Horn 
Moaatains,  the  Yellowstone  national  Park,  &o.    34  p.    2  mapa.    8°.    Paper, 

Laws,  BnlingB,  and  Decisions  Ooverning  the  UlUtary  Orime  of  Desertion,  oompiled 
by  Fred-  F.  Wilson,  1882.    80  p.    8°.     Paper. 

Snbject-indez  to  the  General  Orders  of  the  War  Department  from  January  1, 
1861,  to  December  31,  1880,  oompiled  by  Jeremiah  C,  Allen.  506  p.  8° 
Paper. 

Genera)  Orders: 

For  1881,  Nos.  77,  78,  80,  81,  82,  84-89,  99,  93,  and  index. 
For  1862,  Kos.  1  to  130. 

Orders  Ibr  1881,  Nos.  67-70,  and  index.    8°.    Paper. 
1882,  Nos.  1  to  66.    8".    Paper. 
BoTcaa  of  Hilitsry  Justice: 

Annaol  Report  of  the  Advocate-General  for  1882. 
Chief  Signal  OfBce : 

Profeesioual  Papers  No.  1.  Solar  Eclipse. 

Professional  Papers  No.  3.  Anroas. 

Pioftwslooal  Papers  No.  4,  Tornadoes. 

ProfeaoianBl  Papers  No.  5.  Time  Bails. 

Inatnustions  to  ^olnntary  Observers  of  the  Signal  Serrlce.    106  p.    SP.    Paper. 

Doily  Bulletin  of  Synopaea,  Indicationa,  and  Faete  October,  1877. 
Engineer  Bnreao: 

Extracts  ttom  tbe  Reports  of  Decisions  of  the  Supreme  Conrt  of  the  United  States 
eoneeming  navigable  waters,  repaying  proprietors,  bridges,  boondariea  be- 
tween States,  eminent  domain,  title  to  certain  lots  in  Washington  Cl^,  con- 
tracts, compiled  by  John  0.  Parke,  Llent.  Col.  of  Engineers,  188S.  364  p. 
ep.    Paper. 

Profeeaional  Papeia,  No.  S3 :  Beport  upon  Experiments  and  Investigations  to  De- 
velop a  System  of  Submarine  Mines.    444  p.     4°.     Paper. 

Dectnase  of  Water  in  Springs,  Creeks  and  Bivers,  by  Onstav  Wex,  translated  by 
H^or  O.  Weitzel,  United  SUtes  Army.    57  pages.    8°.     Paper. 

Translations  of  Treatises  on  Improvements  of  Non-tidal  Rivers,  by  Ui^.  William 
E.  Merrill.    4°.     129  p. 

Contribntions  to  the  Theory  of  Bloating  or  Military  Mining,  translated  by  Capt. 
C.  W.  Bsymond. 

Aonaal  Beport  1881.    3  vols.,  with  maps.     8°.     Cloth. 

Professional  Papers  No.  24 :  Report  on  the  Primary  Triangolatiou  of  the  Lake 
Survey,  by  Lient.  Col.  C.  B.  Comstock.    4°.     Cloth. 

L>aws  of  the  United  States  relating  to  the  constniction  of  bridges  over  the  naviga- 
ble waters  of  the  United  States  from  Morch2,160S,  to  March  3,1881,  compiled 
under  the  direction  of  Lient.  Col.  John  G.  Parke. 

Compilotion  of  Opinions  of  Attomeya-Qenerol  relative  to  acquisition  of  lands, 
contracts,  &.e.,  Vols.  1  to  16  inclnsive,  compiled  nnder  the  diieotion  of  Lieut. 
Col.  John  G.  Parke. 

Annnol  Report  for  1862.    3  yolnmes.    8''.    Cloth. 
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Hekdqokiton  of  the  A11D7 : 

Vftp  illnatntiog  the  derense  of  SkTanuab,  Ga.,  and  the  operstiona  resnlting  in 

ita  omptan  by  the  Army  oamiiuuided  by  M^.  Oen.  W.  T.  Sbermftn. 
)l*p  iUtutTftting  the  operationBof  the  Aiinytmder  oommuidaf  Qau.  W.  T.  Sher- 

Dum,  In  Georgia,  bom  May  6  to  Septemtwr  4,  1W4. 
AnniMl  Bsport,  188X. 
OidDKiioe  BaiMm : 

OrdnMiae  Notes  173.  Uaabine  Oane— Their  atatua  in  wai&ra. 

174.  Italiui  100-ton  Qnn. 

175.  DephoaplioriEatiaii  of  Iron  and  SteeL 

176.  Vent  Puneb  and  Oimlet. 

177.  Friction  Primera  Tor  Cannon. 

178.  Flank  Deftnae. 

17V.  InAmtry  Eqnipmenta. 

180.  Enipp*a  Balliatio  Tables. 

IBl.  Photography — Gnnpowder  Analyaea. 

182.  Field  Artillery. 

183.  Modern  Rifles. 

164.  The  Attack  on  Anuor-clad  Voaaela  by  ArtlUeiT. 

185.  Cartndges—Friotion  PrimBra. 

186.  The  National  Defeoaea  ofEngland. 

187.  Modem  Ordnanoe. 

188.  Tele«90pio  Sight. 

189.  Army  Wagon  Tranaportation. 

190.  Mechanical  Motion. 

191.  Report  of  Sea-coast  Artillery  Praotiee. 
198.  Metrical  into  United  States  Meaanna. 
1S8.  The  Le  Bonieag^  Chronograph.  ■ 
194.  Field  Onn  Carriage. 

IBS.  Oathe  Metallnrgy  and  Hanofactnre  of  Modem  British  Ord- 

196.  On  the  Application  of  Solid  Steel  to  the  Manafacture  of 
~     "      ilea,  and  Ordnanoe. 

re  of  Sniali-anna,  &o.,  at  the  Royal 
f.    EnBeld  Looh. 
'to  uethem. 

■ding — Fast  and  Present. 

hfety  Lighting  Attacliment  for  Lan- 

kving  Serrioe. 

Densimeter. 

Lrtilleiy  from  1856  to  1880. 

tbeSleel  Works  of  Frederick  Kmpp, 
n  Firing  Gronnd. 

Gona. 

oeltion  and  radios  of  daatraotiTO 
tb  a  ll-inohComponnd  Armor  Plata 


mer  Alarm. 

i  Combnstion  of  Gunpowder. 
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Oidnuioe  Biii«Ba — Contiaaed- 

OidnaoM  Notca  SI3.  The  Development  of  Aimor  m  applied  to  Blilpa. 
214.  PieMrvfttion  of  Wood. 

216.  The  Employment  of  Torpedoes  m  Steun-Iaimahet  againat 

Meu-oT-'WAr. 
S16.  The  SnpplyofAminimitioiitoIiifiuitiy  on  the  Field  of  Battle 

217.  Wnllace'slDtTeDobingTool. 

218.  Thelnterior  Economy  of  ft  PmiaiftD  Regiment. 

S19.  A  Short  Narrative  of  the  Afghan  Campaigns  of  1879-'80-'ei, 

from  an  Engineer's  point  of  view. 
S90.  Hftguine  Biflea. 

221.  Kmpp  Experiments. 

222.  Explosives;  Kotes  on  Ifltio-Qlycerine. 

223.  Bombardment  of  Alexandria  by  the  English  Jnly  11,  1881 

224.  Bifled  Howitien  and  Hortan. 

S25.  DevifttionsofSmaU-aimPn^ectUes. 
22a.  Fortress  Warfare. 

227.  Training  of  Gairieon  AitUlery,  Ao. 

228.  Determination  of  the  Talae  of  "  C."    Didion's  Formula. 

229.  Bteel  for  Btmetnree. 

230.  The  Theory  of  the  Oas  Engine. 

231.  Inatmetionafor  nse  of  the  Franklbrd  Arsenal.    Hand  tools 

for  unloading  Cartridge. 

232.  Some  Considerations  teepeoting  Deeertion  in  the  Army. 

233.  The  Theoretiool  Bifle  (El  Fnsil  Baoional). 

234.  Some  Thonghte  aboat  the  Fntnre  of  onr  Army. 
Mote*  OD  Constniotion  of  Ordnance : 

1.  Beristance  to  D£onIlaeement  (nnbreeohing)  in  Breeolt-Loading  Cannon. 

2.  Becapitnlation  of  Experiments  on  Caat-eteel  Hoops. 

3.  Plan  of  Qnn  Constraotion ;  Caet  Iron  Mrengtlienad  with  Bands  of  cold-ham- 

mered or  cold-rolled  Stori. 

4.  Heehaolcal  Tests  on  the  BesSstanee  of  Hetals. 

fi.  TeriScation  of  the  Hooping  for  Cannon  in  the  Italian  Service. 

6.  The  reaiatance  of  Hollow  Cylinders  and  of  Cannon ;   new  stndiw. 

7.  The  reelatanoe  of  Hollow  Cylindera  and  Cannon ;  new  stndles. 

8.  Trials  of  Expanding  Sabota  for  Projecttlee;  Blfle  Mo  usie-loading  Mortals. 

9.  Beaistanoe  of  Uetallio  Tubes,  Simple  and  Compound,  with  application  to  the 

Constniotion  of  Cannon. 

10.  Besistence  of  Simple  and  Compound  Metallic  Tulies  with  application  to  the 

Constraotion  of  Cannon.  v 

11.  Special  Elastioity;  Experiments  to  detennlno  its  Value  and  Dediiotionk  oon- 

eeming  its  application  for  increasing  the  Advantages  derived  fh>m  the 
Use  of  Hoops  in  Qon  Constmotlon. 

12.  Treatment  of  Steel. 

13.  Fabrication  of  Cannon  in  Francs. 

14.  Experiments  on  Hooping  9"  .45  guns. 
16.  Phyrical  Properties' of  Metals. 

P»y  Dspartmsnt :  Annual  Bsport  for  1882. 
Qnartsrmoater-QcnsTal'B  Offloe: 

Fuel  for  the  Army,  1882. 

tTnifbrm  for  the  Army,  1883. 

Specifloationa  for  means  of  transportation  of  paulius,  atovea,  ranges,  lamps,  and 
fixtures  fbr  nse  In  the  United  States  Army  in  1683. 

Aimnal  B^ort  for  1882. 
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Bnbeut«noe  Departiaent : 

Notoa  on  bread  nuking,  pennMient  and  field  OTena  and  bake  bonsee,  prepared  by 
direction  of  th«  Commissary-OeneTal  of  Sabiistenoe,  by  Mt^.  George  Bell,  C. 
S.,  U.  8.  A.,  with  exttaola  from  noteaon  floor  by  the  Bume  officer.    143.  p.    8°. 
Paper. 
Annaal  Beport,  1889. 

Anay  Bation :  laBoe  and  conTertiou  tablea. 
Snrgeon-Oeneral'i  Office :  Index  CaUlogne  of  the  Ubrary.    Vol.  3.    4°.   Cloth. 
United  States  Oeograpliical  aorreya  Weat  of  the  One  Hundredth.  Ueridian : 

Final  Beport  Vol.  3,  Sapplement :  Beport  npon  Geological  Examination  in  Sontb- 
ern  Colorado  and  Northern  New  Mexico.    420  p.   36  p.  appendix.   4°.    Clotlt. 
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EBPOET  OP  THE  ASSISTANT  DIEEOTOR  OP  THE  UiriTEI> 
STATES  NATIONAL  MUSEUM  FOR  1882. 

Prof.  Sfenoer  F.  Baibd, 

Director  of  the  United  States  Ifational  Muteum : 
Sib:  I  have  the  honor  to  submit  herewith  a  report  npon  the  worb  of 
the  Miweiuii  for  the  year  1882,  in  which  are  iooluded  certain  sngges- 
tiona  relative  to  the  admiDistration  of  the  Mnsenm,  which  may  at  some 
fbtare  time,  either  in  their  present  form  or  with  modifications,  be  recom- 
mended for  adoption. 

Very  respectftiily,  ^ 

G.  BROWN  GOODE, 

Aaeietmt  Direetor. 
U.  S.  National  Hubbith,  Janmary  1, 1883. 


Witli  the  beginning  of  the  year  1882  systematic  work  in  the  reorgan- 
i»tioD  and  installatioD  of  the  collections  may  be  said  to  have  been 
fiurly  commenced.  Althongh  something  had  been  accomplished  in  the 
three  or  four  months  prior  to  the  above  date,  the  work  was,  for  the  most 
part,  ezperimentaL  The  year  1882  may,  therefore,  be  regarded  as  the 
first  year  of  the  occupation  of  the  new  bnilding. 

Oq  January  1, 1882,  was  issued  Circular  No.  1,  containing  a  plan  of 
organisatJOQ  and  regnlationa.  This  pamphlet  contains  68  pages,  and 
in  it  are  defined  the  limits  of  each  department  of  work,  the  duties  of  every 
officer,  aud  the  routine  to  be  followed  in  each  kind  of  administrative 
work.* 

This  code  of  regolations  has  been  systematically  enforced  during  the 
year  with  conseqnent  important  improvement  in  the  efBciency  of  each 
department. 

Ctuef. — Much  thoDght  and  time  have  been  expended  in  making  experi- 
ments for  the  purpose  of  ascertaining  what  forma  of  cases  are  most  suit- 
able for  the  exhibition  of  our  collections.  Old  patterns  have  been  modi- 
fled  and  new  ones  invented.  A  detailed  account  of  these  experiments, 
and  their  results,  will  be  submitted  at  some  fnture  time.  Four  thousand 
five  hundred  and  eighty-six  cases  and  boxes  of  various  patterns  have 
been  received,  as  specified  in  the  accompanying  schedule.    They  have 

■  8m  Appendix  to  Prooeedinga  UntMd  St>t«a  N&tlonal  UuMnm,  Tul.  IT,  following 
P«B»5M. 
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beeo,  as  a  mle,  conatmoted  by  contract  after  tlie  speoifleatiotis  had  been 
snbmitted  for  competitioa  to  a  namber  of  reliable  firms  in  Washingtoa, 
Baltimore,  aod  Philadelphia.  The  glass  haa  been  imported  free  of 
•doty,  the  locks  and  other  hardware  porobased  of  maDnfacbireis,  and 
the  finishing  of  the  wood-work,  the  setting  of  the  glass,  and  the  fitting 
up  of  the  interiors  with  shelves,  and  otherwise  preparing  them  for  the 
reception  of  specimens,  have  been  done  by  a  force  of  men  working  in  the 
Moseam  building,  paid  by  the  day  or  job,  as  was  foand  in  each  par* 
tifiolar  instance  to  be  more  economical  and  satisfaotoiy. 

The  adoption  of  a  pecaliar  style  of  case,  known  as  the  "nnit-box," 
for  the  exhibition  of  many  classes  of  objects,  has  rendered  it  necessary 
to  employ  a  number  of  mechanics  in  mounting  the  specimens  for  dis- 
play. In  ttiis  work  several  women  have  been  employed,  who  bare 
proved  to  be  indostrions  and  skillful. 

The  following  is  a  list  of  cases  in  nse  in  the  Musenm  and  tor  the 
most  part  received  during  the  year : 

Case  A  (3.  3).  Pier  upjights,  8' 6"  x  3' 3"  x  9' 28 

B{4.4).  Floor  uprights,  8' 6"  x  4' 4"  x  7' 11 

B{3.  3).  Floor  uprights,  8' 6"  x  3'3"  x  7'.. 30 

0(1.  3).  Door  screens  8*  6"  x  1' 3"  x  7' 25 

0(2.2).  Door  screens,  8' 6"  x  2' 2"  x  7' 28 

D  (1.  3).  Sliding  screens,  8' 6"  x  1' 3"  x  7' 55 

D  (2.  2).  Sliding  Bcreens,  8*  6'/  x  2'  2"  x  7'    11 

E.  Flat  screens 53 

P(1.2).  Fold  screens,  half  pillar 11 

G.  Slojw  screens 1 

H.  Table  nprigbts 21 

I.  Unittables 91 

J  J,  J«.  Unit  drawers 2,490 

K.  Unit  boxes 1,606 

L.  Wall  uprights 4 

N.  Gotliic  alcoves 18 

Ot  Basement  drawer-storage 6 

P.  Sectional  library  cases 14 

Q.  Standard  shelf-stacks - 29 

B.  Standard  pigeon-hole  stacks 30 

S.  Quarter  tables :.......  22 

Trophy  cases 1 

Costume  oases 1 

4,586 

Zobete.— Similar  experiments  have  been  made  in  regard  to  labels, 
many  different  styles  of  type  and  colors  of  paper  and  methods  of  ar- 
rangement ha%ing  been  tried.    It  baa  been  found  necessary  to  emp\ay 
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a  priDtor  to  operate  tbe  presses  beloDging  to  Ibe  Mnsenmf  and  his  serv- 
ices have  been  particnlarly  ralaable  in  this  vork  of  ezperimentmg. 
One  of  the  chief  obstacles  to  tbe  labeling  of  the  collections  has  been 
the  uncertainty  as  to  what  form  of  label  should  be  osed,  while  another 
difflcnlty,  eqnally  embarrassing,  has  been  experienced  in  endeavoriDg  to 
decide  exactly  how  mnch  descriptive  matter  might  properly  and  ^feot- 
ively  be  printed  on  a  given  label.  Nearly  1,200  ol^ects  have,  however, 
been  finally  labeled,  and  this  work  is  rapidly  advancing. 

Fitting  up  Laboratories. — Several  of  the  curators'  laboratories  have 
been  fitted  up  with  storage  cases  and  fnmitnre,  and  are- now  better  sup- 
plied with  conreniences  for  work  than  ever  before.  Among  these  may 
be  specially  mentioned  those  in  the  departments  of  birds,  fishes,  mol- 
Insks,  insects,  invertebrate  fossils  and  fossil  plants ;  and  the  increased 
facilities  for  work  thus  afforded  to  the  several  curators  cannot  fail  to  be 
prodnctive  of  great  general  advantage  to  the  Mosenm. 

Monthly  Bt^rtt. — During  the  year  each  cnratorand  chief  of  depart- 
ment has  submitted  to  the  Direct(nr  a  monthly  report  of  the  operations 
of  his  department. 

Storage  and  Archivea. — The  Registrar,  Mr.  S.  G.  Brown,  has  had  in 
charge  the  Department  of  Registry  and  Storage,  his  duties  being  the 
keeping  of  the  registry  books,  tbe  reception  and  assignment  of  packages, 
the  packing  and  unpacking  of  boxes,  and  tbe  acknowledgment  of  dona. 
tioDS.  He  has  also  had  in  cbu'ge  the  department  of  archives.  Tbe 
storage  rooms  have  been  entirely  rearranged  and  a  card-cataJogne  of 
their  contents  prepared,  and  the  records  of  the  year  have  been  carefully 
kept,  in  accordance  with  the  requirements  of  tbe  new  code  of  regnlations, 
besides  which  considerable  progress  has  been  made  in  tbe  work  of  arrang- 
ing in  a  similar  manner  tbe  accmnulationa  of  i>ast  years.  The  rules  for 
the  administration  of  collections,  as  specified  upon  pages  '^  and  26  of 
the  "  Plan  of  Organization,'*  already  referred  to,  have  been  faithfully  put 
upon  trial  by  the  Registrar,  and  have  been  found  thoroughly  practicable 
and  much  to  the  advantage  of  the  general  service  of  the  Museum. 

Library. — Tbe  Librarian,  Mr.  Frederick  W.  True,  has  successfully 
carried  oat  the  regnlations  and  siiecifications  issued  in  the  "Plan  of 
Organization,"  on  pE^es  37  and  38.  Tbe  establishment  of  the  central 
and  sectional  libraries  has  been  perfected,  and  a  complete  card  cata- 
logue prepared. 

Tbe  Idbrary  is  now  estimated  to  contain  5,800  books  and  HfiOO  pam- 
phlets. 

The  Library  room  has  been  remodeled  and  enlarged  during  tbe  year, 
and  will  now  accommodate  conveniently  at  least  10,000  volumes.  Fuller 
details  may  be  foand  in  the  report  of  the  Librarian. 

Publicationt. — Volume  iT  of  tbe  "  Proceedings  of  the  National  Mu- 
seum" for  1881,  has  been  published,  under  tbe  editorship  of  Dr.  T.  H. 
Bean.    It  is  a  book  containing  534  pages,  with  an  appendix  consisting 
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of  eis^teen  arenlara  (in  all  Its  f»gn),  explsoatory  of  the  work  pn>- 
I««ed  for  the  HmennL    A  list  o(  these  arcnlan  is  hoe  appended. 

So.    1.  Plan  of  organiiatian  and  legnlatiaiM. . 56 

Xo.    9:  Cirenlar  addnand  to  friend*  of  tbe  Unaeam 2 

Bo.    3.  CiicaUr  io  eebmice  topetmleon  eoDectinaa 2 

Ho.    4.  CiieolaT  eooeeming  tbe  depariBMDt  (rf  inaBctB— I 

Ko.    h.  EatabUatniMat  and  oAotn S 

No.    8.  rlaawftratimi  and  tmnftrntnt  at  thm  bmImm  Medka  oalleetiaiia.    B7 

JaBMaM.  Flint,  Miseon,  United  Stataa  Navr 8 

Ko.   7.  A  rlawiiltraftmi  of  the  feoaa  in  which  dnigi  and  medieiiMa  appear  and 

an  adminiatend.     Vj  Jamea   H.    Flint,   ■orgeon.   United   Statea 

NaT7 7 

Vo,   B.  ReiMnandaof  eoQcetonoifdngalbr  the  materia  mcdica  aectiop  oTtbe 

Hatiofud   Maaenni.     Bj  Jamea  U.  Flint,  lugeoa.  United  Statea 

HaT7 8 

Ko.    0.  Circnla'in  nfimoce  to  the  bailding-atone  oDileotiiHi 9 

Ko.  10.  Two  Iriten  cm  the  woric  of  the  National  Mneenin.     By  Bamct  PhU. 

lipa 10 

Ko.  11.  A  pravinonal  cUanBcation  of  the  food  eoUeotiona.     By  O.  Brown 

Goode 16 

Ko.  13.  ClaaaiSeatiOD  of  the  collection  to  illnatrate  ttie  art  ^  taxidermy S 

No.  13.  Outline    of   a   wheme   of    Uoaenm  claaaification.      Bj  O.    Ibown 

Ooode 4 

Ko.  14.  Cirenlar  reqneatlng  material  for  the  Library 3 

Ko.  15.  The  organisation  and  object*  of  the  National  Hnaennt 4 

No.  16.  PlanifortheinotallatioDofcalleetionB !t 

Ko.  17.  Contribution*  and  their  acknowledgment 1 

No.  18.  Liat  ofpnblicatlonB  of  the  United  Statea  National  Hnaeom 18 

Balletiii  19  of  the  Hiueiim,  concilBtiDi;  of  Mr.  Samael  H.  ScnddeHg 
"  H'omendator  Zoologicns,"  has  been  pnblisbed  daring  the  year ;  also 
BoUetia  11,  consistlDg  of  Prof.  Theodore  QilPs  "  Bibliography  of  the 
FishM  of  the  Pacific  Coast ; "  BalletJo  22,  coDSJeting  of  Hr.  Lester  F. 
Ward's  "  Onlde  to  the  Flora  of  WaBhington  and  Vicinity ; "  and  Bnlle- 
tin  24,  consiBting  of  Dr.  H.  C.  Yarrow'8  '*  Oheck-Liat  of  North  Ameri- 
can Beptilis  and  Batracbia,"  complete  the  list  of  those  pablisbed  id 
1882.  BnlletiD  23  has  been  sent  to  press.  BoUetins  16  and  20  have 
been  passing  tbrongh  the  press  dnilng  the  year,  but  have  not  yet  been 

:he  publications  of  the  Miuenm,  with 
1  Circular  18,  and  is  of  great  add  in 
b  has  been  pnblished  by  the  Mnsenm 
IB  not  yet  been  foond  practicable  to 
Bd  for  in  Section  C  of  the  "  Plan  of 
DS  to  the  Mnseom,  although  the  de- 
this  is  growing  coDstantly  more  ail- 


ing the  year  1882  there  were  only 
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three  of  tlie  departments  of  the  MoBenm  that  attempted  any  regnlar 
diatribation  of  specimeDS,  viz: 


Deputment  of  birds 33  packages,     SSfl  speoiea 69*2 

Deputmeut  of  invertebrate..  SOpaclcagea. .. ^ 9,966 

Department  of  mineralfl 30  packages,      793  spMles 99& 

A  total  of 92  packages 11,872 

There  were  also  Mnt  from  tbe  Museum  to  individnala  and  colleotora  in  the 
fi«ld  312  packages,  consieting  of  single  speoimeos,  small  lot*,  and  ooUeoting 
materials,  aggregating  618  speoimens.. 51ft 

Making  in  aU 12,391 

Dortng  the  year,  102  applications  for  specimens  vere  received  from 
museums,  schools,  and  iadividnals;  and  of  these  and  previous  applioa- 
tiong  on  file,  98  have  been  supplied  in  whole  or  In  part 

The  total  nnmber  of  specimens  distribated  prior  to  the  close  of  1882  is 
about  436,000. 

Properig  and  Suppliet. — Operations  in  this  department  have  been 
greatly  &dlitated  daring  the  year  by  the  introductioD  of  two  impor- 
tant Dieasares. 

There  is  now  only  one  order-boob,  which  is  kept  in  the  office  of  the 
Assistant  Director,  and  no  supplies,  however  small,  can  be  obtained 
without  the  filing  of  a  formal  requisition  specifying  the  probable  coet  of 
the  articles  required.  The  requisitions  approved  are  numbered  to  corre- 
spond  with  the  eerial  nnmbers  in  the  order-book,  and  are  filed  away  for 
reference.  Every  expenditore  is  thus  placed  on  record,  and  the  sum 
total  of  the  prices  entered  on  the  order-book,  together  with  the  amonnt 
of  the  regular  pay-roll,  will,  at  the  end  of  any  month,  indicate  exactly 
the  amount  of  liabilities  for  the  month.  A  requisition  for  the  hire  of 
a  laborer  for  half  a  day  is  treated  in  the  same  manner  as  that  for  a 
large  order  of  goods. 

In  addition  to  this,  a  property  derk  hns  been  appointed  to  take  the 
charge  of  nnpaching  and  catalogning  every  article  of  ftimitnre  or  snpply 
received,  of  issalng  the  same  upon  ^'honse  requisitions,"  and  of  prepar- 
ing a  semi-annu^  report,  thereby  relieving  the  Soperintendent  of  the- 
labor  and  responsibility  of  this  work. 

Mr.  C  W.  Schnermann  was  appointed  property  clerk  on  July  1, 1882, 
and  has  been  efficient  in  his  work.  He  has  submitted  perfect  invento- 
ries of  all  articles  in  the  several  bnildings,  and  also  statements  of  the 
exact  quantity  of  each  kind  of  article  received  during  the  year,  bal- 
anced by  a  report  of  the  qaantity  of  each  article  now  in  stock  and  the- 
exact  disposition  of  such  articles  as  have  been  issued  upon  requisition. 

The  property  clerk  baa  also  been  charged  with  the  duty  of  inspect- 
ing and  reporting  upon  each  article  of  furniture  and  all  supplies  pur> 
cdiased  for  tiie  Huseiim. 

AeeottnU. — As  heretofore,  all  accounts  have  been  administered  under 
the  direction  of  the  Chief  Clerk  of  the  SmitbsoDia^nstitntion,  and  all 


C 


p*yinenU  hare  beea  — i»  ft— gfc  i»  i»f«  IWqantian  of  receipts 
1111(1  oxpendltares  wfll  am  k  ^HiHnt  b  tkit  leport,  abm  it  is  in- 
<>Ju(lM,  u  hitherto,  im  Ac  n^wt  «r  Ite  Eiecxtin  Oi»mittee  of  tiie 
llimn)  of  R«geDt«  ot  the  SaiitenBa  Tafiii-^in- 

tttiiUingi  (Md  Labor. — Uado'  Ae  adwnntration  of  Sir.  Henry  Honui, 
«U)wriutondent  of  the  hriUti^i^  Ae  vBtckBcn,  mechBiiios,  and  the 
(wlKtrvn  bare  rendered  *T*»*^i«gij  ettorat  flerviee.  The  pablished 
nVulftUoDB  *  have  been  pat  intD  eflbet,  and  foond  not  only  practicably, 
t^tl  (^  fptaX  advantage  in  |m'iM<i<iiift  tbe  efficieowy  of  all  departments. 

Ilmw  are  now  npon  tbe  pennaiient  roll  in  this  department  one 
»Mty4rinl«iulont  of  boildiaga,  two  assistant  saperintendents  of  boildings, 
^^)K»  vnctnwr,  one  assistant  engineer,  tiuee  firemen,  three  carpenters, 
««>^  t^atnKM)  one  mason,  twelve  vatcbmen,  four  janitors,  twenty  labor* 
V'^'N  Kmr  iH««MtnBorfl,  and  two  cleaners. 

W  M^tli^ui  to  tlio  permanent  force,  several  mechanics,  chiefly  car^ 
'^'^ttVink  tiaxf  Ihh^  working]  under  tbe  directiou  of  the  saperintendents, 
v%  t)M>  tSMMitrttfllon  and  fitting  ap  of  casea.  It  has  been  fonnd  more 
nW'^vwk^  mm)  MttsAwtory  to  bnild  eases  in  this  way  than  to  pat  them 
>**><  >i\  vN«l»<^»  *****  1*"''  °^  "**'"'  ****  rendered  it  impossible  to  do  this 
♦VsN-M  *  *  frw  ((WU»W«.  The  regular  employees  of  tbe  Mosenm  have, 
kv  ;.  *i)m^  ^y«t*.  fc*«  Inquired  to  wear  a  simple  oniform.  The  deaa- 
..    —  \,  ji^  w^Waf  awl  ita  preservation  in  good  repair,  as  also  thQ 

^:iji,  jjoftwl  w«i«S  have  been  efficiently  attended  to. 
^' .  C*«.»,iN  .^  ^  ^>W«»»  baa  been  more  oareftUly  gnarded  daring 
V  .  ■»  !4w**^  tW  »»»eroa8  private  doors  in  the  old  bnild- 
t  .\  vs«  »  ^^  ^^^^^  ^^  ^  wawfcman  is  now  stationed  at  eveiy  en- 
-, ,  v,xs  '■^^^"^^^  ^^^^  yJk«m  of  the  Museum,  are  aUowed  to 
..--nw  ^^  ^^    ^  ^  >«iiWi»g9  without  a  written  pass,  and  no 

'"  '  ^  '^"^  "**  ^  .^ .  t  *.  tt<iil>Mtt*$  «r  oaoes  into  tbe  exhibition  halla. 
,.,  iv  *v  **^|  J  ,l„,.>a  ^^M«MhKl*M>^  dissatisfaction,  both  among  em- 
t'^vvv  '■  '*  ■  '^^  ^^^  ^  ^^^  tfj^wa  smct  custody  is  absolutely 
\  Viv*  *■-'  -^  ■  ,\  ^  .  .-j^  <VkW<w*^  Even  now  it  is  impossibto 
„\v«t''.''  v^.^iiisi  •   jwttt  iteAfari'S  olyects  which  are  not 

I  v^N^'    ^^^•^       "*»  ,j  ,^,  ^;«^yt^tt(jjs  *•*««*«  fc<Jiday8  it  IS  ncocssary 
,vvv».v  *  ■■'  ^■^"'^^      "  ',^^,  ^  ^  .)»^  &>bM««  ftma  in  guarding  nn- 
^.  Kvsvut  \'*iir-'c»  ftw"  carrying  them  away 
vsv.  ...^«v■^»ll^■«  w-**"  »b»el»  »»  ^ave  to  con- 
•  x.iv  "ii^^^v"  •**^  *f«iid  of  all  conscience, 
,st  ».W  v-*n?  *»*y  wHh  him^ecesofany 
.».:,  i.(v  i-ws^  ^isjwBJity  s»A  as  are  the  m<n« 
».,\.^s-vv*."  *ssww««»»i^    TT**  woreprecioas 
)  .\  i-wvi  ^-i  .4*  jwawswwafftagMente- 
v^.-.'.vxvv.  •«  *•«>£«*  aasl  caring  for  the 
[..v.  ,..  *vvv>e*«-^  3j«#*>-  «^  »<  wrtainly  U  » 
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canse  of  great  regret  that  it  should  be  Deceasar;  to  expend  so  mach  of 
the  appropriation  Id  this  maauer;  hat  expeiimeuts,  made  with  a  view- 
to  redBciug  the  namber  of  tliiB  body,  have  forced  me  to  the  concIaaioD 
that  it  ehonld  be  iccreased  rather  than  decreased. 

EUctrie  Serviee, — The  electrical  service  is  beiog  slowly  perfected,  under 
the  Bupervision  of  Mr.  W.  J.  Qreeu,  electriciaii.  Exteusive  systems  of 
telephoQesin  the  several -buildiogs,  as  well  as  at  the  residences  of  three 
or  four  of  the  chief  executive  ofQcers,  have  aided  iu  facilitating  bnsiness, 
and  have  enabled  us  to  dispense  almost  entirely  with  messenger  boys. 

I  here  present  a  description  of  the  electrical  service  as  at  present 
arranged.  In  the  electrical  room  of  the  ITational  Mnsenm  are  the  fol- 
lowing articles  of  apparatus : 

One  60-drop  telephone  Bwit«h-board,  with  34  connections,  14  of  which 
are  iu  the  National  Museum,  9  in  the  Smithsonian  building,  and  11  out- 
side. There  are  5  ordinary  electric  lamps,  and  2  electric  lamps  for  pho- 
tographic pnrpoaea,  with  dynamo-electric  machine  and  redstance-box. 
There  is  also  a  100-drop  annunciator,  to  which  are  connected  300  win- 
dows and  85  doors  througbont  the  Moseum  building;  1  large  watch-clock 
for  recording  on  paper  dials  the  time  signals  which  the  watchman  tnms 
iu  from  the  12  clock  stations  throughont  the  bailding  as  he  makea  his 
patrol;  and  one  alarm  box  of  the  district  Telegraph  Company.  In  the 
Smitbsonian  building  there  are  9  clock  stAtions,  controlled  in  the  same 
manner  as  those  in  the  Museum  bnilding,  and  also  a  special  telephone 
oonuectiou  with  the  city. 

Preparation  of  Spedment. — ^The  work  of  the  preparators  has  been  ex- 
tensive and  important.  Mr.  Joseph  Palmer,  chief  modeller,  has  been 
engaged  during  a  large  part  of  the  year  in  mounting  the  skeleton  and 
cast  of  a  humpback  whale,  32  feet  in  length,  wbich  now  stands  in  the 
south  main  hiUI.  This  is  the  largest  cast  of  an  animal  that  has  yet  been 
made,  and  is  unique  in  oonoeption.  Yiewed  ftom  the  left  side,  the  visitor 
sees  ttie  cast  of  a  whale  in  the  attitude  of  Bwimming  through  the  water. 
Standing  on  the  right  he  sees  the  concavity  and  inner  outline  of  the 
half  cast,  iu  which  against  a  suitable  background  is  mounted  the  articu- 
lated skeleton  of  the  animal.  Mr.  Palmer  has  also  made  during  the 
year  a  number  of  casts  of  smaller  whales  and  of  fishes,  and  his  assistant, 
William  Palmer,  has  devoted  several  months  to  making  a  papler-maoh£ 
cast  of  the  model  of  the  town  of  ZnBi,  which  was  prepared  by  Mr.  Min- 
deleff  nnder  the  direction  of  the  Bureau  of  Ethnology.  Mr.  Wm.  T. 
Homaday  was  appointed  chief  taxidermist  on  March  16, 1882.  Among 
the  important  objects  mounted  by  him  during  the  year  are  a  yoang 
African  elephant,  a  polar  bear,  and  a  cinnamon  bear.  Mr.  Henry  Mar- 
shall, taxidermist  in  the  depfutment  of  birds,  has  mounted  about  460 
specimens  in  a  very  satisfactory  manner.  Mr.  A.  Zeno  Shiudler,  artist, 
has  been  employed  almost  entirely  in  repainting  the  collection  of  fish 
casts. 

Hr.  J.  Hendley  has  devoted  much  time  to  repairing  broken  speci- 
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MCM,  «od  dnriug  the  past  five  months  has  been  employed  in  making 
«i<UBMMB  for  the  display  of  varioaa  costumes  in  the  possesuion  of  the 

Attmnmu. — ^The  namber  of  packages  received  by  the  Begiatrar  dnr- 
■oc  tke  yev  wu  10,M5,  of  vhich  5,401  were  cases  and  parts  of  cases 
paid  ftir  froBB  the  "furniture  and  fixtures"  appropriation,  while  1,287 
w«n  nevived  throogh  Ur.  Thomas  Donaldson  from  the  permanent  ex- 
fcthttiw  oo  the  Centennial  grooads  at  Philadelphia,  having  been  trans- 
pwctt^  hither  in  December  in  seventeen  freight-cars.  The  remaining 
3J5?  wfl*  parages  received  in  the  ordinary  coarse  of  admiinstration. 
XttnW  ^  rintort. — Since  the  8th  of  February  the  janitors  at  the 
i>u*ir»  it  buch  boildings  have  registered  the  number  of  visitors  by  means 
•jt"*  ttflly  HarkiDe,  and  it  has  been  ascertained  that  the  average  daily 
wmttwr  vif  Ti»itocs  to  the  Uoseum  building  has  been  535,  and  to  the 
3M(ihd>MMB  NukliDg,  488.  The  total  number  of  visitors  for  the  year, 
>aii;<ftii>wt  apoB  tkis  basis,  has  been,  for  the  Moseam,  167,455;  for  the 
g^tttfcwigm  bwtding,  152,744. 

^««'<«rM^ — l>ari«g  the  year  the  Biological  Society  has  held  its  meet- 
ticr^  twipalftrty  ia  Ute  lecture-room  of  the  Museum,  and  two  ceurses  of 
.«i«m«  Wve  b«e*  detiT«red  in  the  same  apartment. 

tVr  trst  «f  tkw«,  the  Satotday  lectures,  under  the  direction  of  a  com- 

-M(t«f9  «f  t^  BMopcal  aad  Anthiapdogical  Societies,  were  given  on 

^^^^Mnta^  TifriiMiiMai!  ia  Xarch  and  ApriL    These  lectures,  eight  in  num- 

^«M-.  w(«if  anvwM  tty  aadieBMS  of  500  to  900  people.    In  December  a 

s>»*i^  V*  *  \v««|f;  fcJk«'  '■  kcWTM,  onder  the  same  auspices,  was  begun, 

«>*  ■.^s'^>  >e«3Kt<»  «yf«  detiveied.    These  were  attended  chiefly  by 

vw.-V'«N  M»4  «NhrMfew4  jv^K^ars  (4'tbe  pablio  schools  and  seminaries  of 

*^  -v^       Hat^v  v^  thw*  VHwm  were  illustrated  by  specimens  fh>m 

kk  Xt«NtMM<  y«.  ^^^  ^^  ^  detaite  bearing  upon  its  work,  and  it  is 

ilarity  and  efficiency. 

Ite  northwest  range,  which  was 

?me-room ;  but  it  was  soon  dis- 

k  to  aocMnmodate  the  audiences 

t-aorth  range,  which  is  26  feet 

i^-iwan  abandoned. 

jt.  kas  been  made  by  the  curators 

■  iW  total  number  of  spectmens 

wwat  only  a  partial  one,  bot  it 

^  Ac  drpaitments  which  are 
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Spcdmnu. 

Department  of  insects 1 about  1,000 

Profeaaor  Riley's  prirate  coIlectioD ^ 150,0ti0 

Depamnent  of  marioe  invKitebraleB Imposaible  at  present  to  tstimatfl. 

Dapaitmeiit  of  fa«eil  u)vert«bTfttes Impossible  at  present  toMtimste. 

Departmeot  of  minerals Impowible  at  present  to  estiinatfi. 

Departnent  of  rocks  and  baildiog-stones;  )□  reserve  series 9,075 

Department  of  metallarg;  and  economic  geology Imposaible  toestlmatA. 

DEPARTMENT  OF   ANTIQUITIES. 

The  arrangemeDt  of  tbe  collections  in  the  department  of  antiqaitiea, 
under  the  admiiiiBtration  of  Dr.  Charles  Batt,  is,  as  it  has  been  for  some 
years  paat,  more  perfect  than  in  any  other  in  the  Mnsenm.  To  this 
department  will  eventaally  be  devoted  all  of  tbe  upper  exhibition  ball 
in  the  older  Museam.  A.t  present  tbe  npright  floor-cases  and  more 
than  half  of  the  wall  cases  are  filled  with  s{iecimen8  belonging  to  the 
department  of  arte  and  indastries,  the  implements  and  manufactures  of 
partly  civilized  races  of  the  present  day.  These  are  being  removed  as 
rapidly  as  possible  to  the  new  Mnsenm. 

The  anezpected  delay  in  transferring  the  ethnological  and  indnetrial 
materials  to  the  new  MoSenm  has  retarded  Dr.  Ran's  contemplated  re- 
arrangement of  portions  of  this  collection  in  the  npright  Boor-cases 
A  few,  however,  have  been  emptied,  and  in  these,  special  mound  collec- 
tioDs  have  been  placed,  with  excellent  effect 

Dnriog  the  coming  year  (without  question)  an  additional  number  of 
these  cases  will  be  emptied,  thereby  providing  space  for  a  much  more 
striking  presentation  of  the  relics  of  prehistoric  man  than  at  present. 

Embarrassment  has  also  been  caused  by  the  fact  that  prehistoric 
objects  and  modem  ethnological  and  indnstnal  material  have  hitherto 
been  entered  indiscriminately  in  the  same  register,  and  that,  with  Ihe  ex- 
pansion of  the  scope  of  the  Mnsenm  and  the  separation  of  modem  and 
ancient  material  in  the  two  bnildiogs,  these  combined  catalognes  are 
very  inconvenient.  The  work  of  m^iog  a  duplicate  copy  of  the  cata- 
logne  has  already  been  began. 

Dr.  Baa  reports  tbe  following  as  the  number  of  specimens  at  present 
under  his  charge:  Total,  35,512,  of  which  21,217  are  on  exhibition,  7,718 
are  in  the  reserve  series,  and  6,517  are  duplicates. 

The  total  number  of  accessions  has  been  3,569,  of  which  2,551  were 
acquired  by  gift,  353  by  exchange  and  purchase,  611  &om  explorers  em- 
ployed by  the  Smithsonian  Institution,  and  111  by  deposit.  Two  lots 
of  daplicates,  containing,  respectively,  27  and  171  specimens,  have  been 
distributed. 

Four  papers  have  been  pablished  by  the  curator  of  this  department 
daring  the  year,  and  in  tbe  "Proceedings"  of  the  Museum,  volume  rv, 
was  printed  a  list  of  hia  publications  relating  to  anthropology  which 
appeared  between  1859  and  1882 — fifty-two  titles  in  all. 

Dr.  BiHi  has  been  engaged  during  the  year  in  the  preparation  of  an 
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exteuaive  iUtutrated  work  apon  prebiatotic  fishing  in  Enropeai^d  Kortb 
America. 

DBPABTMBNT  OF  ABTS  ADD  INSUBTBIES. 

When,  Id  1857,  the  StuithsoDian  Institntion  asscmed  the  custody  of 
the  coUectioD  of  the  Uiiit«d  States  Explorinif  Expeditioo,  togetlter  with 
the  misoeUaaeona  material  which  had  gathered  aroand  thia  QnoleoB.  a 
great  quantity  of  material  waa  tranaferred  to  the  Smithsonian  building 
which  has  not  to  this  day  been  classified  and  placed  upon  exhibition. 
The  rapid  growth,  especially  daring  the  past  decade,  of  the  collections 
illoBtrating  the  ethnology  of  North  American  Indiana,  and  eepeoially 
of  prehistoric  objects  tmm  this  continent,  haa  absorbed  the  attention  of 
all  who  were  intereated  in  thia  department  of  the  Museum.  A  year  ago 
the  majority  of  the  foreign  ethnological  objecta  were,  on  account  of  lack 
of  room,  packed  up  or  crowded  together  in  a  too  limited  amount  of  case- 
room.  At  the  cloae  of  the  Oentennial  Exhibition  the  Mnseum  received 
fVom  foreign  Governments  great  qnantitiea  of  material  exhibited  at 
Philadelphia,  which,  while  possessing  an  undoubted  ethnological  inter* 
eat,  could  not  in  many  ioatuicea  be  displayed  in  the  manner  oanally 
adopted  in  ethnological  mnaeuma. 

The  material  received  ftvm  Philadelphia  in  1876  waa  for  several  years 
atored  in  the  Armory  bnildiug.  On  completion  of  the  present  Mnseom 
building,  and  before  the  ooUectiona  coald  be  tranaferred  to  it,  it  became 
neceasary  to  decide  by  what  method  the  atored  material  (other  than 
zoological,  botanical,  geological,  or  mineralogical)  could  be  most  effect- 
ively classified  for  pnrposea  of  atndy  and  exhibition. 

After  a  careful  consideration  of  the  methods  of  the  large  moMoma  of 
Europe,  the  officers  of  the  Moseum  agreed  that  the  ordinaiy  clasaifl- 
cation  by  races  or  tribea  would  in  thia  caae  be  less  aatisfoctory  than  a 
olassiflcatioQ  baaed  upon  function. 

In  the  report  of  the  Smithsonian  Institution  for  1881,  pages  117-122, 
and  also  in  circular  ISo.  13,  of  the  National  Museum,  the  Aaaiatant  Direc- 
tor presented  a  provisional  outline  of  a  plan  of  classification  for  the  Mu- 
aeum.  Thia  clasaiflcation,  while  its  purpose  waa  to  embrace  eveiy  kind 
of  object  which  could  posaibly  be  exhibited  in  the  Museum ,  was  especially 
full  in  those  parts  which  related  to  the  arts  and  induatries,  forty-nine 
out  of  the  sixty-four  primary  classes  relating  to  thia  group  of  museum 
material.  The  general  idea  of  the  clasaiflcation,  as  there  explained,  is 
that  the  coUeetiona  should  constitnte  a  museum  of  anthropology,  the 
word  "anthropology"  being  applied  in  ita  most  comprehensive  sense. 
It  should  exhibit  the  physical  characteristics,  the  bistoiy,  the  manners 
past  and  preaent  of  all  races  civilized  and  savage,  and  should  also  illus- 
trate human  culture  and  industry  in  all  their  phases  j  the  earth,  its 
physical  atmoture,  and  its  products  are  to  be  exhibited  with  special 
reference  to  their  adaptation  for  use  by  man.  The  so-called  '*  natural 
history"  collectiona  are  grouped  in  separata  seriea,  which  are  to  be 
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arranged  in  accordODoe  with  Qie  well-tried  metboda  preTailing  in  natural- 
hiBtory  mnsenms,  and  which  woold,  of  coarBe,  occupy  a  very  large  i>or- 
tion  of  the  space  and  the  attention  of  a  m^ority  of  Uie  staff,  as  at  pres- 
ent constitnted,  bnt  which,  at  the  same  time,  should  illustrate  and 
supplement  the  collections  in  indnstrial  and  economic  natoral  history. 

Some  experiments  have  already  been  made  with  reference  to  the  feas- 
ibility of  this  plan  of  arranging  the  exhibition  series,  bat  I  am  not  yet 
prepared  to  recommend  it«  &nai  acceptance. 

The  adoption  of  this  plan  would  necessitate  the  grouping  together,  in 
continuous  series,  of  objects  which  had  never  before  been  placed  side  by 
side  in  any  museum.  If  the  evolution  of  any  given  industry  or  class  of 
objects  is  to  be  shown,  the  series  should  begin  with  .the  simplest  types 
and  dose  with  the  most  {lerfect  and  elaborate  ottjects  of  the  same  class 
which  human  dfort  has  produced. 

In  thetextile  industry,  for  instance,  at  one  extreme  is  shown  the  simple 
whorl  of  stone  or  terra  cotta,  nsed  by  savage  or  eemi-civilized  man,  to- 
gether with  the  archaic  representative  of  the  same,  surviving  among 
mral  members  of  the  most  highly  civilized  races }  these  being  supple- 
mented by  the  threads  and  the  simple  woven  fabrics  produced  by  them ; 
on  the  other  hand,  the  steam  spinning  apparatus  imd  the  power  and 
Jacqnard  looms. 

Much  attention  has  been  devoted  during  the  year  to  experiments  for 
determining  the  manner  in  which  the  idea  of  this  classification  can  best 
be  carried  into  effect.  It  is  not  possible  within  the  limits  of  this  report 
to  describe  what  has  been  done.  In  fact  a  full  aoconut  of  them  at  pres- 
ent would  be  piematnre.  The  practicability  of  the  scheme  can  best  be 
judged  of  by  an  examination  of  the  one  or  two  groups,  such  as  the 
materia  medica  collection,  the  collection  of  musical  instrumenta,  and  the 
portion  of  the  costume  oollection,  which  are  already  partly  installed. 

The  department  of  arts  and  industries  with  the  growth  of  the  Museum 
will  naturally  be  divided  into  a  number  of  independent  sections,  each 
nnder  the  charge  of  a  curator.  In  its  present  partially  organized  condi- 
tion it  is  under  the  special  charge  of  the  Assistant  Director.  The  sec- 
tion of  materia  medica  has,  however,  been  entirely  nnder  the  control  of 
Dr.  James  M.  Flint,  U.  8.  N.,  detailed  for  this  service  by  the  Snrgeon- 
Qeneial  of  the  Navy.  Mr.  J.  King  Goodrich  has  since  the  first  of 
Sov^nber  been  acting  as  assistant,  devoting  particular  attention  to  the 
arrangement  of  the  musical  instruments  and  the  costumes,  while  Mr. 
A.  Howard  Clark  has  been  engaged  in  the  reorganization  of  the  section 
of  fisheries.  The  section  of  building-stones  and  stone-working  has  re- 
cently been  assigned  to  Mr.  Oeorge  P.  Merrill. 

This  department  at  present  occupies  nearly  all  of  the  northern  half  of 

the  Museum  building.    Ko  assignment  of  space  has  been  made  to 

special  subjects.   The  extremely  flexible  system  of  cases  which  has  been 

adopted  permits  us  to  arrange  the  collections  in  very  small  anbdivisions. 

H.  Mis.  2fl 9 
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The  unit  of  balk  is  a  glass-covered  box  24  by  30  inches.  When  sizteeo 
of  these  boxes  are  filled  with  specimenB  aad  labelled,  the;  are  grouped 
together  b;  slidmg  them  into  place  in  a  specially  prepared  frame. 
When  several  of  these  groups  have  been  arranged,  if  a  different  order  of 
seqoeuce  seems  preferable,  the  work  of  re-arraDgement  can  easily  be  ao- 
comptished  by  giving  a  few  words  of  instruction  to  a  mechanic,  who 
changes  the  position  of  the  unit  boxes  in  the  screens.  We  thus  have  an 
immense  advantage  over  those  maseuma  which  have  fixed  cases  of 
large  dimension,  and  which  mast  needs,  therefore,  assign  &om  the 
first  a  definite  amoaut  of  space  to  each  class  of  objects.  Onr  policy  has 
been  to  mount  objects  in  the  unit  boxes  as  rapidly  as  small  groupaconld 
be  brought  together,  the  only  limitation  being  that  objects  derived  from 
different  races  or  nations  should  nut  be  mingled  in  the  same  box.  By 
this  means,  if  at  any  time  a  rearrangement  by  race  criteria  seems  de- 
sirable for  any  special  purpose,  it  can  be  effected  withoot  difiBcnlty.  For 
instance,  let  ns  snppose  that  all  the  objects  In  the  department  of  arts 
and  industries  had  been  arranged  according  to  fonction — all  tiie  pipes 
together,  all  the  weapons  together,  all  the  foods  together  and  all  the 
games  and  amusements  together.  If  the  Eskimo  or  Japanese  olgecta 
are  to  be  stodied  or  lectured  upon,  it  is  simply  necessary  to  go  throngi^ 
the  balls,  and  to  mark  npon  the  glass  ftvnt  of  each  small  onit  case  with 
French  chalk,  to  withdraw  these  unit  boxes  &t>m  the  screens,  and  to 
close  np  the  gaps  by  sliding  the  unit  boxes  closer  together  and  removing 
ttie  screens,  which  are  tbns  thrown  oot  of  nse. 

It  is,  of  course,  impracticable  to  arrange  everything  in  tiie  nnit  boxes. 
Many  other  similarly  flexible  systems  of  installation  are  employed  which 
will  be  described  in  a  fntore  repent. 

In  the  above  remarks  I  have  attempted  simply  to  explain  the  princi- 
ple of  our  methods. 

At  the  end  of  the  year  abont  600  nnit  boxes  had  been  filled,  and  abont 
500  labels  had  been  printed.  The  work  of  preparing  descriptive  labels 
is  very  laborious,  and  the  subject  of  labels  has  received  almost  as  mncb 
study  during  the  year  as  that  of  cases. 

It  is  impossible  at  present  to  form  any  estimate  whatever  of  the  ex- 
tent of  the  collections  in  this  department.  There  are  over  60,000  entries 
in  the  ethnological  catalogues.  A  large  number  of  these  relate  to  pre- 
historic objects  which  are  not  assigned  to  the  department  ctf  arts  and. 
industries,  while  great  quantities  of  objects  still  remain  unentered.  A 
great  quantity  of  others  properly  belonging  to  this  department  are  en- 
tered in  the  catalogues  of  the  department  of  mineralogy  and  other 
departments  of  the  Museum. 

The  number  of  entries  daring  the  year  in  the  catalogue,  exclusive  of 
archseological  specimens,  has  been  7,875.  At  the  close  of  another  year 
the  coratOT  hopes  to  present  a  careful  estimate  of  the  condition  and 
oapabilitiea  of  the  department. 
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SEPABXKBNT  OP  UAMMALS. 


Mr.  Frederick  W.  Tme,  asBlstaot  carator,  has  been  acting  as  curator 
of  this  department  ainoe  January  20,  1882,  at  the  same  time  perform- 
ing the  daties  of  librarian. 

The  aonth  maia  hall  of  the  Dev  Masenm  has  been  fitted  with  exhi- 
bition cases  for  the  reception  of  the  mounted  mammals,  and  also  with 
a  considerable  number  of  storage  cases  of  the  anit-table  pattern  for  tlie 
reserve  series  of  skins.  The  room  at  the  west  end  of  the  sonth  balcony- 
is  Qsed  as  a  laboratory  for  this  department,  and  the  room  on  the  third 
floor  above  it  has  been  assigned  for  the  storage  of  the  alcoholio  series. 
These  rooms  are  very  small,  and  it  has  been  foand  necessary  to  make 
use  of  a  part  of  the  sooth  balcony  in  addition. 

Since  the  mammal  hall  has  been  ready  for  oconpation,  the  entire 
time  of  the  curator  and  one  or  tvo  assistants  has  been  deyot<ed  to  trans- 
ferring the  collections  from  the  old  Mnsenm  and  to  their  rearrange- 
ment. Little  attention  having  been  paid  to  the  mammal  collections 
since  1876,  it  has  been  foand  necessary  to  devote  mnch  time  to  bring- 
ing ap  arrearages  of  vork,  and  to  inspecting  and  relabeling  almdst 
every  specimen.  This  wdrk  has  been  very  efficiently  inangorated  by 
Hr.  True,  vho  has  also  nearly  completed  a  preliminary  card-cataloguo 
of  the  collection  arranged  alphabetically  under  genera. 

A  very  efl'ective  preliminary  display  of  the  monnted  mammals  has 
been  madQ,  and  studies  have  been  prosecated  and  experiments  made  ia 
preparation  for  a  system  of  full  descriptive  labels. 

TbB  osteological  section  of  tbe  mammal  collection  still  remains  in  th» 
east  gallery  of  the  lower  hall  of  the  old  Museum, 

llie  cast  of  a  humpback  whale,  elsewhere  referred  to,  has  within  the 
past  month  been  Anally  placed  at  the  south  end  of  the  mammal  hall. 

The  nomber  of  specimens  is  estimated  by  the  carator  to  be  8,266, 4,660 
being  skins,  of  which  689  are  mounted  and  on  exhibition,  3,635  in  the 
osteological  series,  and  TO  in  the  anatomical  series. 

On  page  130  of  last  year's  report  may  be  found  the  census  of  tbe  col- 
lection of  monnted  mammals.  Tbe  number  of  entries  f<»  tbe  past  year 
in  the  mammal  catalogue  has  been  293;  in  the  osteological  catalogne^ 
139. 

One  paper  based  apon  the  material  of  this  department  has  been  pub- 
lished by  its  curator,  who  has,  however,  also  printed  several  contribu- 
tions to  other  departments  of  science. 

DEPABTUENT   OF  BIBDS. 

There  has  been  great  activity  in  the  d^artment  of  birds,  notwith- 
standing the  iact  that  it  has  been  Impossible  for  the  curator,  Mr.  Bidg- 
way,  to  make  any  changes  in  the  appearance  of  the  exhibition  aeries. 
The  mounted  birds  are  now  displayed  on  the  main  floor  of  the  lower 
hall  of  the  old  Museum  and  in  a  part  of  its  western  gallery,  but  thfl 
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eases  are  crowded  ao  folly  that  do  effeotiTe  display  can  be  made  ontil 
the  casea  Id  the  eaatem  gallery  are  emptied  of  the  osteological  collec-- 
tion  whioh  they  now  oontalD.  The  cases  in  this  hall  are  all  old  aod 
somewhat  ansnitabte,  aod  it  ie  hoped  that  before  long  they  may  be  re- 
coDBtmoted.  The  Damber  of  moaoted  specimens  is  so  great  that  their 
rearrangement  is  an  undertaking  of  great  magnitade,  especially  since 
it  inTolTes  the  transfer  of  a  large  proportion  of  them  from  the  old  £uh- 
ioned  white  perches,  to  which  they  are  now  fastened,  to  the  improved 
pattern  recently  adopted.  It  also  involved  the  rewriting  and  reprintiDg 
of  a  majority  of  the  exhibition  labels,  changes  in  ornithological  nomen- 
clature having  of  late  years  been  very  considerable.  Bearrangement, 
therefore,  means  an  immense  amount  of  work,  and  Mr.  Bidgway  has 
refrained  from  undertaking  it  until  the  whole  of  the  hall  assigned  to 
ornithology  shall  be  at  bis  disposal.  The  birds  in  the  exhibition  cases 
are,  however,  arranged  in  systematic  order,  with  the  exception  of  thase 
in  one  case.  Much  has  been  done  also  in  the  way  of  weeding  out  from 
the  exhibition  series  surplus  specimens  and  those  which  are  foded  or 
badly  mounted,  the  latter  being  replaced  by  newly-monnted  speci- 
mens of  excellent  workmanship.  It  is  but  fair  to  say  that  the  curator 
of  birds  would  have  accomplished  much  more  in  this  department  of  bis 
work,  had  not  the  fitting  up  of  the  new  Museum  absorbed  so  much  of 
the  time  of  oar  force  of  mechanics  and  preparators. 

His  time  has  been  no  less  usefully  spent  in  the  rearrangement  of  the 
study  series,  which  is  nearly  eight  times  as  large  as  that  upon  exhibi- 
tion. This  series  is  arranged  in  "  Salvin  "  cabinets  and  other  recepta- 
cles in  the  southern  half  of  the  west  basement  and  in  the  two  upper 
rooms  of  the  south  tower,  the  lower  of  which  has  since  1870  been  need 
by  the  curator  of  birds  for  a  In  boratory.  The  necessary  inspection  of 
the  collections  occupies  much  time,  since  they  fill  347  drawers,  in  whioh 
they  are  often  arranged  in  small  trays,  three  or  more  layers  deep.  An 
important  improvement  introduced  into  this  department  has  been  to 
line  the  drawers  containing  the  birds  with  heavy  carbolized  paper,  as 
protection  against  insects.  This  same  carbolized  paper  of  thinner  text- 
ure has  been  used  to  great  advantage  in  wrapping  and  packing  skins 
sent  in  by  collectors  fh>m  remote  localities,  especially  when  part  of  the 
transportation  has  been  by  sea. 

The  collectioo  of  eggs  which,  as  is  well  known,  is,  so  for  as  North 
American  species  are  concerned,  the  most  complete  in  the  world,  is 
stored  in  varions  receptacles  in  the  west  basement  and  in  the  drawers 
of  table  cases  in  the  ornithological  hall.  Plans  are  being  made  for  new 
cabinets,  in  which  this  great  collection  shaU  be  arranged. 

Mr.  Bidgway  makes  tJie  following  report  upon  the  present  condition 
and  general  needs  of  the  collection : 

Kumber  of  fp«(ijm«iM.— The  coUeotioiiB  belonglug  t«  the  depftrtmeut  of  birds  an  at 
pi«WDt  divided  into  nine  leparate  lota  or  Beries  aa  follows : 
.  1.  The  rwerve  series  of  BmaUer  North  American  bitda,  iuolodlugtlieordan  Pasoeraa 
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(except  larger  Corridfe),  Hacroohlrea  (except  Hnnuning-biida),  aud  Pioarira  (exoepl 
genera  Camptphitiu  and  Ajilofomui).  Theae  are  stored  in  wolnnt  osblnets  in  the  up 
per  room  of  the  Math  tower. 

3.  ^M  reeerre  ooUeotion  of  smaller  Neotropical  birds,  inolDdisg  the  order  Paeserea 
(except  Corrids  and  larger  Cotiagids),  the  Hnmniing-liii^  (vith  which  are  in- 
eluded  also  the  North  American  species),  and  smaller  Pioidn  (Woodpeakera).  TheM 
aie  temporariI}r  packed  in  tin  herbarinm  caaes  In  the  main  npper  room  of  the  aonth 

3.  The  merre  aeries  of  smaller  old  world  land-birds,  arranged  in  a  nalnnt  cabinet 
in  the  top  room  of  the  aonth  tower. 

i.  The  resBrre  Bsries  of  larger  birds,  arranged  ayatematicaUjr,  and  inolnding  chiefly 
Oaltinaoeoiia  bird^  wat«r-birda,  and  birds  of  pref ,  bat  also  the  larger  Corridn  and 
Cotingids,  the  genera  Campephllia  and  Hylotomut,  and  all  of  the  Neotropical  as  well 
aa  old  world  Ploaris  (except  Picids)  and  Parrots.  Tliis,  the  most  balky  portion  of 
the  eoUeotion,  la  etored  in  twelve  large  cabinets  of  the  "SalTin"  model  (measnrlDg  8 
feet  in  length  by  4  feet  in  breadth  and  height),  and  seTcnteen  large  cbeata,  andotlier 
cases,  in  tbe  weet  baaement. 

5.  The  exhibition  series  in  the  mnsenm  oases. 

6.  Mounted  specimens  intended  for  tbe  ezbibition  series,  bnt  not  yet  pat  on  stands 

7.  The  duplicate  series,  stored  chiefly  in  the  west  basement. 

8.  The  collection  of  alcoholic  specimens,  intended  for  anatomical  inveatigation,  also 


9.  CoDectiDns  in  storage,  not  yet  acted  apon. 

A  Bnmmary  of  the  nnmber  of  speoimens  oontained  in  these  separate  series,  aa  de- 
tenninedby  a  oareftil  InTentory  conolnded  December  30,  198^  isaafitllows:* 

1.  Nortli  American  naerre  series B,B99 

S.  Keotroplosl  leserre  series 8,733 

3.  Old  World  reserve  series ^l.SM 

i.  Beaerre  series  of  larger  birds .' B,959 

Total  reaerre  ekin  aeries ■ 37,185 

&and6.  Exhibition  serie8(lncladlng  161  speoinieiianot  yet  pat  onstands)..      5,719 

8.  AleohoUo  series 1,534 

Total  reserre  series 34,488 

7.  Duplicate  aeries 9,K6 

9.  DnaHorted collection  (In storage}..... SIO 

Total  nombei  of  speolmens  in  the  collection 44,354 

Stamga. — The  bird  collections  of  the  Mnseom  are  stored  aa  follows : 
TM»  Ifortk  Jmeriean  ramt  Mlleafitm  of  tntaller  bird*  in  ten  walnnt  oases,  fltt«d  with 
open  drawers  and  loooe-fltting  sash  doors;  two  of  these  cabinets  measuring  53  inches 
long,  36  inches  wide,  and  38^  inches  high;  the  others  meaaoring  37},  26,  and  3&t  inches, 
respeetiTely. 

Tka  Old  World  reterve  eolltctioit  o/fmalUr  Mrdt  in  one  case  similar  to  tbe  larger  eiced 
once  DOntaining  tbe  North  American  collection. 

The  Neotropical  reterra  eollodion  of  tnulbr  birdt  (except  Enroming-birds),  in  eighty- 
one  old  Japanned-tin  herbarinm  cases,  19  inches  long,  13  Inches  wide,  and  6  Inches 
thick. 

*  The  discrepancy  between  this  statement  of  the  extent  of  the  bird-oollectiona  and 
that  contained  in  tneAasiataiit  Director's  report  for  1S81,  is  explained  by  the  fiaet  that 
tbe  latter  was  based  merely  open  a  rongh  estimate,  it  being  Impracticable  at  the  tima 
to  B>ake  an  actual  Inventory. 

Goo'^lc 
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Tkerettne  Humming-hlTd  eoUeeUom,  In  a  gal  vuiized -Iron  ohut,  30}  inches  long,  tl 
inches  wide,  and  W}  inches  high. 

31i«r«*eni«eoU«()Hoiiii/'lMV'''^'^Ci>ot<3lMeifiedgeographicall;)  in  twelTs  large  "8al- 
vin"  cabinets,**cb  8feetloiig,4feeIwide,uid4feethigh,  with  closed,  iat«rohMi)!eaMe 
drawers ;  and  in  seTentecD  large  cheats  meaanriag  46}  inches  long,  29}  inchca  wide, 
ADd  %li  inohea  high. 

The  duplicate  oolltrtiow  in  TftrioDB  drawers,  chests,  and  boxes,  or  whererer  room  can 
be  foQnd. 

DeMerata. — It  having  been  the  polio;  of  the  Hnteam  to  makn  a  specialty  of  Ameri- 
can ornithology,  the  chief  deddcTata  are  in  conseqneuce  principally  amoDg  foreign 
birds.  The  colleotioss  of  the  Hnsenm  enibiaoe,  however,  tolerably  good  collections 
fitim  Europe,  New  Sonth  Wales,  New  Caledonia,  Polynesia,  and  Eergnelen  laland. 
Bat  from  Africa,  Asia  (except  Japan  and  parts  of  Eastern  China],  New  Guinea,  the 
£ast  India  Islands,  Philippines,  Tasmania,  Madagascar,  and  the  various  ialaods  of 
the  Indian,  Sooth  Atlantic,  and  AntArctlo  Ooeans,  the  Mosenm  possesses  little  or  noth- 
ing; while  the  birds  of  New  Zealand,  Western  and  Northern  Anatralia,  the  Sandwich 
Islands,  and  Japan,  are  are  very  incompletely  repreaent«d.  The  most  desirable  Old 
World  hlrdsarvofcoarse  those  of  the  eastern  portion  of  the  Pal»rotio  region  (Siberia, 
Eamtsofaatka,  Japan,  etc.),  the  close  EoOlogloal  relationship  between  that  region  and 
North  America  reqnidug  a  careflil  and  complete  comparison  of  specimens  from  Lha 
two  regions,  not  only  in  the  case  of  species  common  to  tbelwo  (circnmpolar  speeiea), 
bat  also  of  representatlTe  species  and  genera. 

There  are  also  still  many  important  desiderata  among  Neotropical  birds,  which  it  is 
Ughly  desirable  shonld  be  secnred  as  soon  as  practicable.  A  full  list  of  .these  desi- 
derata has  been  published  in  the  "Proceedings"  of  the  National  Hnsenm  (vol.  4,  pp. 
1^-203).  The  total  number  of  Neotropical  species  of  birds  known  to  date,  is  abont 
3,800,  exclosivu  of  North  American  species  found  within  Neotropical  limits.  Of  this 
number  the  National  Unseum  possesaes  no  less  than  S,22{>  species,  among  them  being 
not  a  few  which  are  unrepresented  in  other  mnseums.  The  national  collection  is  es- 
pecially rich  In  West  Indian  birds,  containing  as  it  does  nearly  all  the  known  specie* 
«f  that  interesting  portion  of  the  world,  and  is  by  far  the  most  complete  extant. 

The  aggregate  number  of  specimens  of  Neotropical  birds  in  the  collection  is  not 
known;  bnt  the  reserve  skin  series  of  Paeseres,  TroobilidK,  and  Pici  (exclusive  of 
the  genera  Carnpephilul  and  Hylot«mat)  alone  contains  nearly  ^,000  specimens. 

In  volnme4  of  the  "ProoeedingB"of  the  National  Museum  (lljSl,  pp.  165-203),  there 
was  published  a  "List  of  species  of  Middle  and  Sonth  American  birds,  not  coDtaiued 
in  the  United  States  National  Museum,"  the  object  of  the  list  being  to  acquaint  ma- 
seums  and  individuals  with  the  desiderata  of  the  collection.  Cfipies  of  this  list  were 
Jndicionsly  distributed,  the  direct  result  being  the  addition  of  nearly  100  species  t«  tbe 
collection,  and  tbe  promise  of  several  hundred  more. 

Among  North  American  birds  there  still  remain  a  few  important  desiderata.  Prin- 
cipal among  these  are,  of  course,  speoies  of  which  the  Museum  possesses  no  epeclmeos 
whatever,  as  Cavier's  Kinglet  (Stgitliu  euriitri),  Lawrence's  Warbler  (Heltiiitillmpkaga 
iatcrenoet),  tbe  White-throated  Warbler  (H.  Uvoobronehialit),  the  Ciucinnati  Warbles' 
(H.  ciiiciiiiut(i«Hi(),  the  Carbonated  Warbler  IPerittoglattat  earbonala),  the  Blae 
Uountain  Warbler  (DtmdmMat  monlana),  Small-headed  Flycntcher  (Mgiodioetat  mi~ 
■Kutat),  Orinnell's  Water  Thrush  (Stwiu  ntwiui  notaMie),  Large-billed  Shrike  {tantum 
ludogiekmiu  rohiutvt),  Brewster's  Linnet  {^siothia  brewileri),  Thick-billed  Parrot 
iShsnchoptitla  pacfiyrhsfncba),  Arctic  Homed  Owl  (Bubo  tirginlaKM  arctioH*),  Krlder'a 
Hawk  (Btilai  bonalu  krideri),  Pallas's  Cormorant  (Pkalacfocorax peripidllalut),  Siber- 
ian Onll  (Xaras  a^nif),  Hornby's  Petrel  (Oceanodroma  teraftyi),  Large-billed  Puffin 
^Fraleroitla  arclica  glaeialU),  Short-winged  Guillemot  {Bradyrlxmphiu  bracksptenay, 
snd  Sooty  Oullleoiot  ( Uria  oarfo).  The  first,  fifth,  sixth,  and  seventh  of  the  above 
na.'aed  species,  it  may  be  remarked,  do  not  exist,  so  far  as  known,  in  any  ooUeotion. 
Tbe  Musenm  is  also  particularly  desirous  of  obtaining  good  specimens  of  tbe  Cnlifor- 
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nUn  yoltim  or  Condor  iPMadogrj/pku*  edUfonUaitui),  ftnd  of  the  AmerioHi  FUningo 
<Pkaa{«qpl«rM  ruber),  for  the  exhibidoti  oollectloD. 

A  compIeM  IM  of  the  deddeiata  of  the  Hnaeiim  unong  Nortb  Anerioftii  blida  has 
Blao  been  pnbligbed  in  the  "Frooeediugs"  (vol.  IV,  pp.  207-^223}. 

The  number  of  eotries  in  the  bird  register  daring  the  year  has  been 
3,761,  and  of  eggs  300.  In  the  latter  case,  however,  the  flgnrea  afford  no 
indication  of  the  actual  number  of  apeclmena  catalogued.  The  number 
of  packages  sent  out  was  57,  twelve  being  distributed  in  exchange,  38 
lent  for  examination,  (of  which  28  have  been  retomed,)  and  seven  miscel- 
laneoas,  the  total  unmber  of  specimens  distributed  having  been  892  of 
skins,  representiog  597  species,  and  123  lots  of  eggs,  representing  90 
species. 

Forty-four  papers  founded  upon  this  collection,  have  been  published 
by  eleven  persona  aa  follows ;  Bobert  Bidgway,  18 ;  William  Brewster, 
13;  Dr.  L.  St^neger,  3;  Mr.  George  N.-Lawreuce,  2;  Hr.  S.  0.  Brown, 
2,  and  one  each  by  Dr.  T.  H.  Beau,  Mr.  E.  P.  Bickuell,  Mr.  J.  H.  Gur- 
ney,  Mr.  C.  C.  Nutting,  Dr.  B.  W.  Bhnfeldt,  and  Mr.  L.  M.  Turner. 

The  curator  has  also  devoted  much  time  to  the  revision  of  the  flnal 
volumes  of  the  "  History  of  ^orth  American  Birds." 

A  full  bibliographical  list,  as  welt  as  an  acconnt  of  the  many  valoable 
accessions  to  this  department  will  be  found  in  another  part  of  this  re- 
port. 

Bird  Skeletons. — ^The  care  of  the  collection  of  bird  skeletons  was  vol- 
ontarily  astffimed  by  Dr.  B.  W.  Shufeldt,  17.  S.  A..  During  the  early 
part  of  the  year  the  unassorted  material  was  inspected  and  re-arranged, 
and  was  made  by  Dr.  Shufeldt  the  basis  of  several  poblicaUoos.  In 
1882  Dr.  Shufeldt  was  ordered  to  New  Orleans,  and  the  collection  now 
stands  in  the  bird  compartment  of  the  west  basement  of  the  Smithsonian 
bnilding. 

DEPjLBTHENT  of  BEFTII.es  and  BATBAOHUJfS, 

Dr.  Heniy  0.  Tarrow,  U.  8.  A.,  has  continued  to  act  as  curator  of 
this  department  His  services  have  been  voluntary  as  heretofore,  and 
and  he  therefore  staods  upon  the  list  of  officers  as  an  honorary  curator. 
His  duties  in  connection  with  another  department  of  the  Government 
service  have  rendered  it  impossible  for  him  to  devote  very  much  time 
to  tbe  Mnsenm  except  in  his  vacation,  though  two  assistants  have  been 
working  steadily  npon  tbe  collections  during  the  entire  year.  This  col- 
lection is  now  eeteblished  in  the  easternmost  of  the  small  rooms  south 
of  the  corridor  leading  to  the  west  basement  of  the  Smithsonian  build- 
ing. This  can  be  regarded  solely  as  a  storage  room  and  the  collection 
as  being  provisionally  in  storage,  thoagh  the  specimens  are  arranged 
in  a  systematic  order  unsurpassed  in  any  other  department.  Notiung 
is  on  exhibition  except  the  collection  of  casts  of  snakes  and  turtles  in 
the  norA  hall  of  the  new  building.    Much  of  the  material,  lent  mtaty 
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years  ago  to  Prof.  E.  D.  Oope  for  iuTeetigation,  has  been  reotmed  and 
incorporated  vith  the  remainder  of  the  collection. 

Oue  of  the  most  important  tasks  accomplished  doling  the  year  has 
been  the  preparation  of  a  complete  catalogue  of  the  North  American 
flpedes  In  which  every  Bpecimen,  with  its  locality  and  the  name  of  its 
collector,  is  given,  the  duplicates  being  specially  designated.  This  is 
the  first  of  the  Bystemntio  catalogues  of  the  National  Unseam  and 
fonuB  Bulletin  24,  pre&ced  by  a  new  check-list  of  the  reptiles  aud 
batraohians  of  Nortii  America. 

Much  has  already  been  accomplished  by  the  curator  of  this  de- 
partment  in  the  identifLoation  and  final  arrangement  of  the  exotic  rep- 
tiles, a  task  which,  like  that  of  rearranging  those  of  Korth  America, 
has  been  especially  laborioaa,  for  the  reason  that  the  original  labels  in 
many  instances  were  destroyed  in  the  fire  of  186fi,  and  have  never  been 
replaced. 

The  nomber  of  entries  in  the  record  books  for  the  year  is  230,  repre- 
senting about  920  spedmena.  The  following  oensns  of  the  collection  is 
presented  by  the  cnrator : 

lUaarre  wrlM 7,973 

0«iienaMriM 2,688 

Tempomrr  ezUbH 600 

DapllMtM 2,000{t) 

Ideutifled 6,000(t} 

Totnl,  sbont 16,000 

This  oensns  relates  to  the  North  American  reptiles.  In  addition 
there  are  estimated  to  be  abont  8,000  fordgn  reptiles.  A  number  of 
living  reptiles  have  been  placed  on  permanent  exhibition  in  the  new 
building. 

DBPABTMENT  OF  FISaBS. 

The  west  range  of  the  Smithsonian  bnilding  has  been  assigned  to 
the  department  of  fishes  for  exhibition  purposes,  and  has  been  redec- 
orated and  fitted  with  new  cases.    The  fish  laboratories  in  the  north 
^d  of  the  west  basement  on  the  first  story,  in  the  basement  north  of 
tiie  corridor  leading  to  the  west  basement,  in  the  east  end  of  the  cloister 
north  of  the  west  range,  and  in  the  temporary  second  story  of  the  same 
cloister,  have  been  re-arranged  and  made  more  convenient  by  bnilding 
lii^case  in  the  tower  at  the  northwest  comer  of  the  main 
d  by  the  oonstmction  of  new  stories  in  book-eases, 
umber  of  fishes  were  placed  on  exhibition,  but  have  been 
for  the  purpose  of  making  a  revision  of  the  entire  ooUection. 
rhich  is  still  in  progress,  is  one  of  great  magnitode,  th« 
Lnplioates  being  large,  and  the  history  of  many  of  the  speoi- 
g  been  recovered  since  the  fire.    It  is  now  being  carried  on 
rapidity  by  Dr.  Bean,  who  has  been  assisted  by  Messra. 
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B.  H.  Miner  and  H.  Q.  Dresel,  U.  S.  N.,  Mr.  Peter  Parker,  and  Mr. 
Barton  A.  Bean. 

Tbe  extent  of  tiie  task  may  be  estimated  from  tlie  fact  that  between 
the  time  of  the  beginniag  of  this  work,  in  October,  and  the  first  of  Jan- 
uary over  10,000  catalogue  cards  were  written,  each  containing  the 
name  of  the  species  and  of  the  donor,  the  catalogue  number,  tbe  locality^ 
and  the  size  of  the  jar  in  which  the  specimenB  were  contfuned.  In  con- 
nection with  this  work  every  specimen  is  inspected  and  every  receptacle 
supplied,  when  necessary,  with  fresh  alcohol. 

Specimens  firequenUy  have  to  be  txausferred  from  old  tanks  and  bot- 
tles to  better  vessels.  Another  laborious  task  is  that  of  stamping  the 
catalogue  number  on  a  strip  of  block  tin  and  attaching  it  permanently 
to  eacb  specimen  in  the  reserve  series,  a  work  which  has  been  going  on 
during  the  entire  year  with  the  hope  of  having  every  specimen  iu  the 
Museum  before  long  permanently  identifled  by  having  attached  to  it  an 
mdestmctible  label. 

Dr.  Bean  presents  the  accompanying  census  of  this  collectiOD,  based 
upon  estimate : 

Iniewrv6MaiM .'. 80,0(» 

On  mMMUmi HO.fm 

DnpliMtM 10,000 

Ttttol 60,00* 

And  remarks  as  follows  upon  its  condition  and  his  present  methods  of 
administration: 

I  am  confident  that  this  estiinate  is  below  rather  tbon  above  there^  figniw.  More- 
than  10,000  oatologoe  oaida  have  already  been  written  for  tbe  Bpeolmens  In  bottlea, 
and  the  work  Is  not  more  than  two-tblrde  completed.  There  will  be  certainly  16,000 
caidB  for  the  identifled  HpecicH,  ezclnHive  of  large  fannol  ooUeotlona,  iucb  as  those 
of  Aliwfc'a,  Japan,  China,  Sonthern  United  StatM,  Bermuda,  Weet  Indies,  and  deep 
leaoffthe  New  England  coast,  all  of  which  are  let  aside  for  speeial  reports  from  offl- 
een  of  the  Unwnm  now  employed  in  their  inTeatigation  when  opportunity  can  be 
had.  The  tault  eolleotlon  it  also  very  large,  and  will  bring  np  the  total  number  tO' 
tbe  flgnre*  given  above,  and  probably  far  beyond. 

As  a  matter  of  conrse,  where  so  many  fishes  are  to  be  cared  for,  some  of  which  are 
moeived  in  bad  condition,  part  of  tbe  material  is  poorly  preserved  and  some  is  fit  only 
to  be  thrown  away.  DifflcnU  oa  It  ia  to  beep  a  collection  of  fiehea  in  good  order,  and 
remembering  the  length  of  time  dnring  which  some  portions  of  It  have  been  in  this 
Hnsenm,  snbjected  to  the  ordinary  cansee  of  decay  as  well  as  to  the  wear  and  tear  in- 
volved in  snch  examination  of  specimens  as  has  always  been  permitted  here,  it  is  not 
to  bewondendat  thatwehavesome  mntilated  and  decayed  flsbee.  Untilatborongb 
overliaaliiig,  wtticb  is  now  in  progress,  is  completed,  the  collection  will  contain  some 
things  which  are  neither  pleasing  dot  nsefuL 

The  bad  element,  however,  Is  comparatively  small  and  Is  rapidly  deoreasing.  Vfith 
tbe  exception  of  the  salmonoids  and  allied  families  proverbially  hard  to  preserve,  tbe 
bottled  fishes  an  mostly  in  good  condition.  Many  of  the  tanks  used  for  holding  larga 
flsbea  are  leaky  and  their  tin  lining  is  worn  off,  so  that  copper  stains  are  £reqnent  oa 
^ecimaia  eo  kept.  We  have  transferred  sDoh  lots  to  newly-tinned  tanks,  lecently 
received,  whenever  their  oonditton  was  noted. 

Tbe  fisb  skina,  ■•  might  b«  expected  from  tbe  nature  of  euob  preparations,  ate  gea- 
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«TftIlf  la  a  pitiable  condition.  Diist-iiiciunb«red,motli-«at»ii,riKld  and  brittle  from 
*ga,  gnawed  bj  rata  and  mice,  they  are  a  roleom  warning  against  the  attampl  to 
iUnstrate  species  bf  aaeb  means.  1  have  only  too  gladly  obeyed  my  inatmctionB  to 
■deetroy  all  encb  material  nnlets,  for  some  reoaon  or  other,  it  is  neoemary  to  keep  it  in 
the  collection.  Hereafter  notliing  bnt  types  or  exampiea  from  localities  of  eqieoial 
Interest  will  tax  our  efforta  to  preaerve  them,  and,  whenerer  possible,  these  skins 
will  lie  pat  in  glaasjara. 

During  the  first  teu  montlu  of  the  year  Hr.  H.  L.  Todd  executed  93 
<lrftwiTigs  of  fishes  under  the  directioD  of  the  curator.  These  are  in 
«ODtiDiiatioa  of  the  eeries  of  drawiogB  of  the  fishes  of  Xorth  America 
began  fire  years  ago,  the  nomber  of  which  has  dov  extended  to  665. 
These  drawioge  are  prepared  especially  for  reproduction  by  the  photo- 
relief  process,  aad  at«  exceedingly  fine,  thorough  scientific  accnriK^  of 
detail  having  been  seoured  through  t^e  supervisioo  of  Dr.  Bean,  who 
has  devoted  much  time  to  the  examination,  measarenieat,  and  criticism 
-of  each  drawing. 

During  the  year  8S  papers,  written  by  22  persons,  as  shown  in  the 
following  list,  were  prepared  with  special  refarenoe  to  specimens  in  this 
•department. 


B^rd,  ProC  8.F 

Bean,  Dr.  T.  H 

Editor  of  Belfost  (He. )  Jonmal . . . 
■Collins,  Capt.  J.  W 

Forbes,  Prof.  8.  A 

Gilbert,  Charles  H 

'GiU,Prof.  T.N 

-Ooode,  O.  Brown 

■Ooode  &  Bean 

-Ooode  4t  Collins 

Hay,  Prof.  O.P 

Ingersol),  Ernest 

Jordan,  David  S 


Jordan  4t  Gilbert 

McDonald,  CoL  U 

Mather,  Fred 

Phillips,  Bamet 

Batbbun,  Eicbard | 

Robertson,  B.  B 

Byder,  Jotin  A 

Smith,  Boss 

Smith  &  Swain 

Swain,  Joseph 

Swan,  James  G 

Tanner,  Lient.  Z.  L 

True,  Frederick  W 


There  are  only  two  persons  who  have  made  much  nae  of  the  collec- 
IJons  besides  the  Museum  ofitcers.  Professors  Jordan  and  Qilbert,  by 
reason  of  their  contributions  of  fishes  IVom  the  west  coast  of  the  United 
States,  Central  America,  the  Gulf  of  Mexico,  Charlefiton,  and  other  re- 
gions, have  performed  much  labor  upon  the  elaboration  of  these  collec- 
tions aad  other  Museum  material  previously  sent  here  &om  the  same 
places.  By  reference  to  the  bibliography  immediately  following  this 
-chapter,  it  will  be  seen  that  nearly  twenty  papers  have  been  written  by 
these  gentlemen,  principally  upon  material  recently  contributed  by  one 
-or  both  of  them.  These  studies  were  made  principally  upon  fishes  of 
Lower  California,  Mazatlan,  Panama,  Gnlf  of  Mexico,  and  Oharleston. 

Professor  Hay  studied  and  reported  upon  the  64  species  takra  by 
bim  in  Mississtppi,  Tennessee,  and  other  Southern  States  before  th^ 
^vere  forwarded  to  the  Museum. 

Miss  Bosa  Smith  and  Mr.  Joseph  Swain  reported  upon  a  collection 
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of  fishes  made  at  Jobnston'a  Island,  Pacific  Ocean,  and  Mr.  Swain  pre- 
pared papers  on  Syngnathina  and  StoUpkorvs. 

As  ID  years  past,  the  oarator  of  this  department  has  acted  as  editor 
of  the  "Proceedings"  and  "Bnlletins"  of  the  United  States  ITational 
Hoseam,  also  performed  the  duties  of  editor  of  the  Fish  Commisaioa 
Bnlletins  nntil  April  1882,  at  which  date  this  work  was  transferred  to 
Hr.  C.  W.  Smiley,  of  the  Fiah  Commission. 

DEPABTMENT  OF  MOLLITSKI. 

Hr.  William  H.  Dall,  of  the  United  States  Coast  Survey,  has  contitmed 
his  voluntary  snperrision  of  this  department.  So  assistants,  however, 
having  been  assigned  to  him  this  year,  and  his  own  time  having  been 
largely  occupied  by  his  official  dntiee  elsewhere,  including  an  investi- 
gation of  the  deep-sea  mollnsks  collected  by  Mr.  Alexander  Agassiz  on 
the  Blake,  littie  has  been  done  on  the  general  collections,  which  are 
in  the  main  stored  in  the  drawers  of  the  table  cases  in  the  main  Smith- 
eoDiaa  hall  and  its  galleries.  The  moUusk  laboratory  on  the  fonrth 
floor  of  the  main  cential  tower  of  the  Smithsonian  building  has,  bow- 
ever,  been  entirely  refitted  and  refurnished,  and  is  now  the  most  com- 
pletely equipped  of  all  the  special  laboratories.  A  great  quantity  of 
material  belonging  to  this  department,  including  the  Binney  collection, 
the  collection  of  fresh-water  shells  identified  and  labeled  by  Mr. 
James  Lewis,  and  that  portion  of  the  collection  labeled  by  Hr.  Bobert 
E.  C  Steams,  which  has  already  been  received,  together  with  many 
other  valuable  lots,  is  stored  in  paoking-boxes  in  the  general  storage 
room  in  the  central  basement  of  the  Smithsonian  building.  During  the 
yeartbebozes  containing  mollnsks  have  been  separated  from  the  others 
in  storage  and  have  been  included  in  the  card  catalogue  of  the  storage 
rooms  prepared  by  the  registrar.  Our  collection  of  mollnsks  is  exceed- 
ingly rich,  and  it  is  hoped  that  during  the  present  year  steps  may  be 
taken  toward  its  final  arrangement.  Mr.  B.  E.  C.  Steams,  of  Berkeley, 
Cal.,  who  had  been  expected  to  assome  the  cnratorship,  has  hitherto  been 
prevented  by  it!  health.  Mr.  Dall  in  his  report  for  the  year  presents  a 
history  of  the  department  and  suggestions  for  its  administration,  which 
it  seems  desirable  to  place  on  record : 

Tbe  ooUafftJon  of  tGe  moUnaw  hu  suffered  many  viciaaltndM  in  tbe  paat.  It  ia 
abont  eigbteeD  yean  since  I  first  beoune  interested  In  the  mollnsk  collection  of  the 
Institution.  It  is  abont  foorteen  years  since  I  first  took  charge  of  it,  and  my  connec- 
tion with  the  dntiee  of  the  position  has  been  (except  daring  abont  fDurt«en  months 
hi  ie70-*7I)  that  of  a  Tolnnt«er  irorker,  8trQf;gIing  to  keep  from  deterioration  a  val- 
nftble  typical  ooliectlon,  withont  alerical  assistance,  vithont  any  of  the  roeahanical 
Aiila  to  labor  employed  in  all  mnsenme  of  eqnal  importance,  without  any  regular  al- 
lowanoB  -wtutevet  for  the  needs  of  tbe  department,  with  a  building  and  caaee  whiob 
iradered  tbe  work  of  preaerration  more  than  ordinarily  difflcnlt,  and  with  the  ne- 
cessity of  mpportlng  myself  b;  other  work  which  oeoopled  nearly  all  tbe  ordinary 
workitig-honrs  of  the  day.  It  is  obvioiiB  that  under  such  circtunstanoee  the  onrator 
who  tneoeeded  Id  making  any  impreesian  on  the  material  which  was  added  fhnn 


140  BEPOBT   ON  NATIONAL   WTSEUU. 

tinw  to  tinie  by  gift  orexobuige,  in  addition  to  keeping  order  ■mong  Uiftt  originally 
on  hand,  might  r«ekoQ  hinuelf  fintnnate. 

The  origioal  ooUeation  waa  monntod  with  oemeot  on  gl>M  platea  by  (he  late  Dr. 
Philip  P.  Csrpentor.  Trice  the  writer  replaoed  the  twelve  or  fifteen  thontand  apeo- 
iment  opon  their  tahleta,  from  which  the  eitrames  of  winter  oold  and  annuner  beat 
had  detached  them.  When  the  third  winter  pawed  and  the  effect  of  the  temperature 
waa  again  apparent,  I  apent  a  month  experimenting  with  ocmenta,  found  none  reli- 
able, and  proceeded  to  relabel  and  place  in  paper  traya  the  entire  oolleotion.    • 

H^m  Jnly,  1871,  to  January,  ISTS,  I  was  detailed  on  field  work  in  Alaaka  by  the 
United  States  Coast  Survey,  and  agAn  in  1880.  During  these  periods  the  curator- 
ehlp  remained  practically  vacant.  While  engaged  in  the  above-mentioned  field  work, 
diedginga  were  carried  onover  nearly  the  whole  coast  of  Alaska,  and  of  invertebrates 
slooe,  fhim  1811  bo  1875,  not  less  than  100,000  specimena  were  forwarded  to  the 
Hoaeom.  On  my  retom  in  VfTb,  the  qaeation  of  repreBcntation  at  the  Centennial  £s- 
Ubltiou  waa  mooted,  and  the  onrator  of  moltusks  devoted,  with  the  exception  of  hia 
Sondftys,  every  spsie  boor  of  hie  time  for  six  monthc  in  preparing  a  collection  of  eco- 
nomic invertebrate*  for  that  occasion. 

The  fbnde  available  for  this  purpose  indirectly  benefited  the  collection  by  tbo 
duplicates  which  came  in  with  specimena  collected  for  exhibition  and  which  ware 
adminioMred  upon  almnltaneoosly. 

At  this  time  the  valuable  services  of  Hr.  F.  Q.  Banbom  were  temporarily  obtained, 
and  by  hard  and  constant  work  the  general  collection  of  the  Museum  was  labeled, 
cleaned,  and  systematically  siranged.  The  policy  of  the  curator  from  that  time  fbi- 
ward  baa  been  simple. 

Specimena  of  a  general  obaracter  coming  In  are  carefnlly  registered  and  boxed  and 
put  in  store.  A  collection  prepared  by  the  late  Dr.  Jamos  Lewis,  for  tbe  Centennial, 
of  the  land  and  fi«eh- water  abetlaof  tbe  United  States,  oarefolly  labeled,  catalogued, 
and  packed,  baa  been  retained  in  its  original  boxes.  Everything  of  valne  or  not  ad- 
ministered upon  baa  been  put  away,  packed  and  seclnded,  aafe  ftom  barm  at  least, 
until  better  times  for  the  ooleotlon  sbonld  arrive.  In  this  wny  only  could  tbe  progress 
made  be  held  good.  Until  skilled  assistance  and  a  constant  gnardiansbip  ore  availa- 
.  ble,  it  would  be  very  unwise  to  expose  to  tbe  inovitable  ii^oriee  cf  dnst,  occideDt,  or 
caielesaneae,  collections  whose  value  could  not  be  estimated  in  money.  Ueao  while  tbe 
curator  has  bent  hia  energiee  and  employed  his  leisure  in  putting  into  shape  for  f^tnr« 
reference  special  groups,  one  by  one.  In  this  way  something  has  been  accomplished. 
This  has  been  done  especially  with  the  braobiopoda,  limpete,  and  chitons,  bntnnfortu- 
nately,  owing  to  defects  of  tbe  only  casee  available,  mice  and  dost  have  since  made 
such  effectual  Inroads  upon  the  cbitonidn  that  the  labor  of  months  has  been  lost  and 
that  part  of  the  collection  practically  mined. 

Tbe  immenae  collection  of  Alaskan  mollnsks,  however,  bae  been  registered  and  aye- 
tematiooUy  airanged,  compared,  and  studied  in  a  preliminary  way,  and  baa  auSered 
ftom  nothing  worse  than  dnst.  The  administration  upon  some  thirty  or  forty  tbon- 
aand  speclmene  has  taken  several  years,  and  has  been  carried  on  wholly  out  of  ordi- 
nary office  hours. 

Daring  the  last  year  tbe  curator  ha*  been  engaged  daring  spore  momenta  in  re- 
porting upon  the  very  interesting  moUosks  of  the  deep  sea  obtained  by  various  United 
States  vessels,  especially  tbe  party  on  the  Coast  Sarvey  steamer  Stakt,  ander  the 
snperviaion  of  Prof.  A.AgasslK;  and  the  mollusks  of  the  northwest  coast  have  been 
temporarily  laid  aside,  to  be  returned  to  hereafter.  The  latter  are  in  a  fttrward  state 
and  will  take  comparatively  little  labor  to  prepare  a  proper  monograph  and  cata- 
logue of  tbem  for  pnblioation. 

The  present  state  of  the  collection  may  be  sammariied  •■  follow*: 

I.  Labeled  in  order  and  accessible  for  reference,  the  general  oolleotion  of  moUaeka 
pifpared  by  Dr.  Carpenter,  and  of  which  part  waa  originally  monnted  on  glasa,  ex- 
cept two  boxes  as  hereafter  mentioned. 
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S.  In  Older  and  Mweaalble  for  raferenoe,  bat  reqnliliig  oew  Ubela,  the  Weat  Amerioan 
collection  prapsred  hj  Dr.  Cmrp«nt«r  and  originally  monnted  on  glaaa,  oontalnlng 
Buaxj  of  bis  trpes.  Alao  the  typw  of  Dr.  Qonld's  deaoriptlonB  of  North  Paoiflo  mol- 
Icuks,  from  the  Bodgera  exploring  exiwdition,  «o  far  aa  tbey  are  in  the  poaaeMion  of 
(he  InatitDtion.  The  nujority  of  the  types  of  Dr.  Oould,  howerer,  though  the  prop- 
arty  of  the  United  States,  have  neTer  reached  the  National  Hnaenm,  and  are  believed 
to  be  in  private  banda. 

3.  In  order,  labeled,  oatalogned,  and  inaeoeBBlhle  (1.  >.,  packed  np),  the  collection 
of  North  American  land  and  beeh^water  ahells  prepared  by  Dr.  Jamea  Lewis  for  the 
Centennial  exhibit  of  the  National  Husenm. 

4.  Identlfled  and  labeled  with  roagh  labels,  to  be  replaced  by  the  standard  Hnaenm 
label  befbre  ashlbitlon,  oatalogned,  bat  not  unpacked,  two  boxes  of  the  original 
Carpenter  oolUotian  of  miscellaneoos  sheila. 

5.  IdentiBed  and  labeled  as  above  by  the  donon,  packed  up  safely,  bat  never  yet 
placed  on  the  Unaeiun  catalognea  or  regiateTs,  tbe  Binney  ooUeotioa  of  typical 
American  land  shells;  a  large  nnmberof  shells  (between  S,000  and  3,000  apeoies) 
given  to  the  Hnaenm  by  W.  H.  Dall,  being  his  own  private  sooDmnlationB  by  pnr- 
chase,  coUeetiou,  or  exchange,  when  not  connected  with  the  Mnsemn;  nombera  of 
•mall  donations  from  many  fWends  of  the  Inatitntion,  reoeived  trvat  time  to  time; 
ty^cal  land  and  fteah- water  shellB  reoeived  from  Dr.  Isaac  Lea,  of  Philadelphia,  &«. 

6.  UnidentUed  virgin  material  reoeived  teom  deOufte  localities,  packed  safely,  bat 
not  adminiatered  apon  in  detail,  an  Immense  stock  from  the  United  States,  and  di- 
vcn  valiiaUe  lota  of  exotica. 

7.  Separated,  labeled  witli  preliminary  labels,  regiatered,  and  in  pioceaa  of  being 
woAed  up,  generally  dnaty,  bnt  in  good  order,  the  general  Alaakan  and  northwest 
ooaat  oolleetlon  oontribnted  by  W.  H.  Dall,  his  saaooiatee  and  Mends,  fhnn  original  field 
leaeaiohea;  a  smaller  bat  still  valuable  Califomlan  collection  from  the  same  BOaroee; 
»  North  Enropean  oolleotion  of  recent  and  Tertiary  fossil  species  obtained  by  purchase 
and  exchange  tor  apeeial  eompariaon  with  and  Identification  of  the  preceding ;  also 
many  Antio  apedas  gathered  with  the  same  end  in  view. 

8.  Ii^ar«d  and  worthleas  apeoimens;  thonghnotwithstandingthegreat  maaaof  the 
material  belonging  to  the  lasUtntlra,  it  ia  probable  that  there  is  nnosaally  Uttle  traah 
in  It. 

9.  AlooboUea,  in  good  order,  partly  labeled.  There  la  a  large  colleotlon  of  aloo- 
boUca,  mnoh  of  which  ia  labeled  and,  dianka  to  tbe  care  and  energy  of  Mr.  Bathbon, 
in  excellent  order.  It  maybe  wortlt  while  to  remark  that,  all  earlier  aloobolioa  hav- 
ing been  iMnoved  by  Dr.  Stimpaon  to  Chicago  and  snbseqnentlybamed  in  thehiatoric 
conflagration,  when  the  curator  retnmed  to  Washington,  In  Janoary,  1876,  there  waa 
no  alooholie  oolleotion  except  tliat  made  by  b[maelf  in  Alaska  and  Califemia.  (The 
Fish  Commlasion  collection,  not  having  reached  Washington,  ia  not  inolnded  among 
the  aMCts  of  the  Mnsenm,  thongh  eventnslly  to  become  no.)  Special  attention  has 
been  given  to  this  class  of  specimens ;  -  and  by  a  wide  oorreepondenoe  and  the  genec- 
««ity  of  the  never~falling  friends  of  the  Smithsonian  Institution,  a  good  repreaenta* 
tiou  of  moat  types  of  mollneks  may  now  be  foond  In  the  room  devoted  to  inverte- 
biatee  in  aloohoL  A  few  apeclee  have  lately  been  received  bota  the  collections  of 
tbe  Flah  Commission,  and  a  larger  nnmber  from  Dr.  B.  E.  C.  Steams,  collected  on  the 
Paciflocoaat. 

Ebtvlng  thns  briedy  reviewed  the  treaaurea  of  the  National  Hnaeum  in  the  preaent 
enrato^a  department,  a  few  words  aa  to  Hkcllitlea  obtained  during  the  ye^  and  re- 
qniied  for  the  fdtare  are  in  order. 

Until  the  present  ;ear,  the  oonohologioal  department  of  tbe  Husenm  has  not  been 
provided  with  oaaeastiitable  for  receiving  and  preserving  sheila  f^ee  from  dust,  mice, 
and  andden  ooncnaaions  from  Ill-fitting  drawers. 

Daring  the  preaent  anauner  the  laboratory  haa  been  partly  fitted  ap  In  excellent 
ahape.    Tbe  middle  and  chief  working  room  of  the  range  of  three  in  oae  for  the 
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■hella  bM  been  fltt«d  wltb  good  and  daat-proof  eaaea,  »  d»w  gtOtity,  and  Moommod*- 
tlon  in  tbe  sh»pe  of  nniTerBal  drawers  for  a  large  nnmbeT  of  spoclmetu.  It  U  hoped 
and  believed  tbat  to  tbese  wUl  be  added  aaitable  casea  for  tbe  Hnaenni  Hall,  In 
irMoh  finally  perfected  work  owy  be  placed  permaoently  for  refeienoe  or  exhibitioa, 
without  fear  of  deterioration.  Btepa  have  already  been  taken  to  replace  tbe  inflam- 
mable partltiooa  of  tbe  eaat  and  weat  laboratory  tdoeds  by  briok  walls,  and  to  reftir- 
nisb  with  anitable  ihelTiDg  and  cases  thia  part  ol  tbe  work-ehop. 

Ueans  for  makiDg  Beotiona  of  abelln  are  dealrable,  bat  the  neoeasai;  latbe  might 
eoonomically  and  easily  be  modeapartof  the  tazidurmiBt'seqaipment,  where  it  would 
be  eqaally  and  mct«  fteqaently  nsefal,  while  still  acoewible  when  needed. 

It  is  the  writer's  opinion  tliat  an  extensive  exhibition  of  the  shells  as  mere  ohfei* 
dt  regard  is  not  desirable.  He  believes  that,  first,  a  tboronghly  Uloatnted  series  of  k 
few  typical  forms  from  embryo  to  adult,  with  enlarged  models  anddisseotionaof  the* 
•oft  pftrts ;  secondly,  an  economical  series,  with  iUostrationa  of  their  eoonomio  ^plica- 
tion, asinoameoibeila,  pearl  shells,  Ac.  ;  thirdly,  a  good  local  series  of  the  mollnsks  of 
theDistriot;  and,lBStIy, a oaaeor twoof prominent charaateristiofiinnsof  the diiCetent 
ordoa,  recent  and  foeril,  side  by  side,  would  be  more  inatmotlve,  more  interesting, 
and  mote  desirable  than  the  large  ssriee  of  every  att^nabla  Hpsoiea  oommon  to  most 
iniuanms,  and  whlcb  prodooee,  except  for  tbe  speolallst,  only  a  oonflued  and  even 
wearying  impression  npon  tbe  visitor's  mind. 

DEPABTHXNT  OF  mSBOTa 

Ab  was  stated  in  my  last  report,  tlie  departmeDt  of  sntoinology  is  one 
which  baa  been  very  little  coltiTated  tn  tbe  IfatiOQal  Mnaeom,  althongb 
in  past  yean  tbe  Smitbaoniaii  Institation  has  pablished  many  valnable 
works  OB  ioseots,  and  tbroagh  itflvarioas  collectors  gathered  mach  ma- 
terial for  investigation. 

Tbe  materitd  tboB  obtained  by  special  collectors,  by  tbe  various  Gov> 
emment  Borveys,  as  well  as  that  sent  in  by  correspondents,  baa  always 
been  distributed  for  study  to  the  several  entomologists  who  have  been 
serving  as  collaborators  of  the  Smithsonian  Institation,  macb  of  the  mate- 
rial baviog  passed  into  the  hands  of  the  entomologists  of  the  Depart- 
ment of  Agrlcultnre,  it  always  having  been  the  nnderstanding  that  all 
material,  after  being  reported  npon,  should  be  retnmed  to  the  Depart- 
ment of  Agricnltore  for  preservation  in  its  cabinets.  The  custody  and 
entire  responsibility  of  tbe  national  collection  of  insects  was  in  this  way 
transferred  to  the  Department  of  Agriculture ;  bnt  tbe  tack  of  a  per* 
manent  mnseum  organization  and  tbe  constant  changes  in  the  heads- 
of  tbe  Department  resulted  very  nnfovorably  for  the  ooUeotion,  and  tiie- 
remnants  of  tbe  same,  which  have  recently  been  transferred  to  the- 
National  Mnsenm  by  the  present  Oommissiooer,  are  of  very  slight  im- 
portance. Prof.  O.  v.  Bile;,  tbe  entomologist  of  the  Department  or 
Agrionlture,  has,  from  the  time  of  his  aoceasion  to  that  position,  urged 
the  transfer  which  has  recently  been  made,  and  has  firom  the  beginning 
insisted  that  the  systematifl  collection  should  be  preserved  under  the 
permanent  organization  of  tbe  National  Mnsenm.  Following  out  this 
idea,  Professor  Biley  accepted,  In  1881,  tbe  position  of  honorary  onrator, 
performing  volnutarily  such  duties  connected  with  this  division  of  thft 
Mnsenm  as  are  at  present  ueceasary. 
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Professor  Biley  has  deposited  bie  own  private  colleotioo  of  insects^ 
which  oomprisea  about  30,000  species  of  all  orders,  mostly  iiom  N^orth 
America,  arranged  Id  some  350  doable  folding  boxes,  and  in  two  cabioeta 
with  eight  glass-covered  drawers,  the  specimens  being  all  in  good 
condition  and  classifled  so  far  as  determined.  In  addition  to  this  coU 
lection,  Frofesaor  Biley  has  deposited  a  large  amoant  of  material  pre- 
served in  alcohol,  mounted  on  microscopic  slides,  or  blown  and  monnted 
dry,  illastrating  the  life,  history,  and  economy  of  more  than  3,000  ape- 
des.  This  oollectiun  is  iUastrated  by  a  large  quantity  of  notes  and 
deecriptions,  in  large  part  still  onpnblished. 

The  Biley  collection  now  on  deposit  represents  about  all  that  is  val- 
nable  in  this  department  of  the  Maseara. 

Mr.  Albert  Eoebble  was  assigned  as  an  aid  to  the  oarator  during  a  por- 
tion of  the  year.  The  actual  work  has  consisted  chiefly  in  the  answering- 
of  inquiries  made  regarding  inseota,  from  correspondents  of  the  Museum 
and  the  Smithsonian  Institution,  and  in  taking  care  of  and  mounting 
the  material  received.  The  oollection  has  been  coostantly  used  in  the 
work  of  the  Department  of  Agriculture  by  specialists  who  have  found 
occasion  to  refer  to  it.  All  investigations  in  entomology  made  by  the 
oarator  during  the  year  were  for  the  Department  of  Agricultare,  and  a 
statement  of  the  various  lines  of  investigation  pnrsoed  will  be  found  in 
his  aDDoal  report  for  that  Department.  A  list  of  papers  by  him  printed 
during  the  year  is  also  given  in  the  bibliography  appended. 

The  ffdlowing  suggestions  are  extracted  from  the  curator's  report: 

B^Mtedly  dnriDK  the  r«U  oolleotiooa  have  been  offMttd  but  neoeaswily  deolioed, 
iMcuue  there  waa  no  fund  for  thsirporobaM.  I  wonld  etronglj  Teoommend,  theieforcs. 
that  pioTiaion  he  made,  1st,  for  the  poicboM  of  aooh  oolleotlonB  aa  are  of  aofBoienfc 
Talne  aod  which  m^;  be  from  time  to  time  offered  or  obtaiiiable;  3d,  that  a  oom- 
petant  anatAnt  be  permanentlj  engared  in  the  geserftl  work  of  the  Department  and 
hi  the  pceparatioQ  of  the  exhibit  oollection. 

Hitherto  no  attempt  haa  been  made  to  preeerre  and  keep  together  the  entomologi- 
es materiel  that  baa  been  gaUteied  and  biooght  to  WaalilDgt«n  by  offloera  of  the 
OoTsnBant.  Sooli  material  haa  generally  been  tamed  ovra  to  the  Department  of 
Agrionltnie  and  either  distributed  among  speeialiata  or  neglected  and  loat  tight  of. 
While  taf  pieaent  work  as  oarator  is  a  labor  of  love,  and  very  little  can  be  accom- 
pliahed  withont  means,  yet  I  shall  strive  fo  at  least  property  care  for  the  speoimena 
'ooa  sonroas  nntil  sneh  time  aa  th^  importance  shall  war- 
m  and  labor  being  devoted  to  them. 

DEPABTUEKT  OF  MABINX    IKVEBTEBBATES. 

13ie  oollection  of  marine  invertebrates  under  the  direction  of  thecnra- 
tar,  Mr.  Biohard  Balhbun,  is  rapidly  being  reduced  to  order  j  the  ar- 
rearages of  many  years  f^t  being  made  up.  This  has  been  a  task  of 
considerable  magoitnde,  fh>m  the  fact  that  in  the  decade  ending  1880 
very  little  attrition  had  been  paid  to  this  department,  and  that  the  best 
part  of  tlie  material  was  destroyed  in  the  burning  of  the  Ohioago  Acnd- 
eaiy  of  Sfdenoes.  The  amount  of  space  assigned  to  this  department  is 
very  small,  oonristing  of  the  western  work-room  south  of  tlie  corridor 
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leading  to  Ute  west  basement,  the  laboratory  in  the  western  end  of  the 
oloister  north  of  the  west  range,  and  tiie  west  range  of  the  Smithsonian 
bnilding.  The  vest  hall  has  been  assigned  to  this  department  for  its 
«xhibition  pniposes,  bat  is  still  to  some  extent  filled  with  other  material 
eventnall;  to  be  moved  to  the  new  mosenm.  Very  little,  therefore, 
has  been  done  in  the  development  of  the  ezhibitioa  series,  and  the  chief 
activity  has  been  in  the  store-rooms,  battheresoltsare  not  so  apparent 
now  as  the;  will  be  when  room  can  be  found  for  the  proper  inet^ation 
of  the  collections.  The  ooral  collection,  as  well  as  part  of  the  echino- 
derma  and  sponges,  have  been  monnted  on  ebonized  tablets,  and  the 
experiments  which  have  been  made  in  arranging  these  in  cases  wiUi 
maroon  backgroonds  indicate  tbat  the  west  hall  when  arranged  will  be 
one  of  the  most  beantifol  and  attractive  in  the  Mnsenm. 

Mr.  Bathbon  has  been  assisted  daring  the  year  by  Messrs.  J.  B.  Blish 
and  W.  E.  Safford,  midshipmen,  IT.  S.  S.,  and  by  Messrs.  B.  S.  Tarr  and 
Oeorge  F.  Weld ;  the  latter  a  volnnteer. 

The  number  of  entries  in  the  catalogue  during  the  year  have  been 
2,630,  The  oard-catalogae  began  last  year  is  now  nearly  complete,  con- 
taining between  8,000  and  9,000  cards.  This  card-catalogue  indicates 
which  of  tiie  specimens  are  in  the  reserve  and  which  in  the  duplicate 
series. 

Daring  the  sammer  the  cnrator  was  attached  to  the  party  of  the 
tTnited  States  Fish  Oommiasioner  at  Wood's  Holl,  and  ander  Professor 
Terrill  had  charge  of  the  dredging  operations  on  the  steamer  Fiah 
HateJe,  Mr.  Bathbnn  paid  special  attention  to  the  use  of  Uie  tow-nets 
at  different  depths  in  collecting  free-swimming  oopepods,  on  which  he 
is  preparing  a  special  report;  and  be  has  also  been  engaged  in  preparing 
for  the  Fishery  Beport,  now  in  progress  of  publication  ander  the  joint 
direction  of  the  Oommissioner  of  Fisheries  and  the  -Saperintendent  of 
the  Oensns,  a  chapter  descriptive  of  the  natural  history,  of  all  known 
species  of  economic  American  marine  invertebrates,  uid  of  the  methods 
and  resnlts  of  this  particalar  fishery.  These  reports,  which  are  now  in 
the  bands  of  the  printer,  set  forth  the  practical  features  of  this  depart- 
ment of  the  Mnseam,  which  are  of  no  small  conseqaence,  aa  they  embrace 
the  lobsters,  crabs,  shrimps,  aud  sponges,  the  annual  fisheries  for  which 
amount  to  over  $1,200,000.  This  is  the  first  attempt  made  to  report 
opon  this  olaea  of  fisheries  in  this  country  fW)m  accurate  data.  Fourteen 
papers  relating  to  this  department  have  been  published  during  the  year, 
five  by  the  curator,  six  by  Prof.  A.  E.  Verrill,  one  by  Mr.  Sidney  L 
Smith,  one  by  Dr.  T.  Hale  Streets,  aud  one  by  Mr.  John  A.  Byder. 
The  collection  of  fresh-water  crayfish  has  been  lent  to  Mr.  Walter  An- 
derson, of  the  Maseam  of  Comparative  Zoology,  for  study  aod  publica- 
tion. 

Mr.  Bathbon  has  submitted  the  following  special  statement  upon  the 
distribution  of  daplioate  specimens: 
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The  couditioa  of  tho  oaUeotioiiH  In  thia  department  of  the  Mnsetun  can  now  be  eon- 
sidared  Ma  exoepCionally  good,  coasideriug  the  reetrioted  qnarters  in  which  they  are 
oontained.  It  was  the  firat  ore  of  the  cnrfttor,  when  he  entered  npon  his  dattos,  la 
the  fall  of  1880,  to  Diamine  every  port  of  the  colleotlon  with  reference  to  its  aafe 
keeping,  and  CTer?  oew  oocewion  haa  been  anpacked  aa  aoon  aa  it  vrae  received,  in 
order  that  no  deatmction  might  reanlt  from  long  storage.  The  dry  epecimens  have 
all  been  removed  &om  the  baeement  rooms,  which  are  too  damp  for  the  preaervation 
of  snch  noterialB,  and  the  entire  alcoholic  oollectioD  haa  been  examined  at  least  once  a 
year,  for  the  pnrpoM  of  leplaoing  alcohol  lost  by  evaporation  or  the  cracking  of  Jars. 
It  w  impossible  to  state  the  nnmber  of  specimens  or  species  now  belonging  to  this  de- 
partment, as  large  portions  of  the  collection  are  still  oncatalogned  and  larger  portions 
nn-identified.  The  reserve  series  is  very  extensive  and  contains  much  aniqae  mate- 
riml.  The  dry  reserve  specimens  of  ootals  and  sponges  have  been  mostly  mounted  and 
placed  on  exhibition,  aa  have  also  representatives  of  all  the  gronps  of  echinodenuc 
and  a  few  of  the  cmstaceans.  The  exhibition  series,  thus  far  prepared,  contains  the 
following  nnmber  of  specimens: 

Corals,  734.    Sponges,  235.    Ecbinoderms,  510.    Cmstacea,  47. 

The  National  Hnsenm  soffered  severely  by  the  Chicago  fire  of  1871,  which  destroyed 
almost  aU  of  the  alcoholic  reserve  series  of  cmstaceans  and  radiates,  ae  already  ex- 
plained. The  reserve  seticB  as  now  eonstltnted  has  been  derived  Hom  lunamerablo 
KKirces,  of  wliioh  the  following  are  the  most  prominent,  either  from  the  eize  or  valne 
of  the  ooUectiona  fiimished  : 

From  the  United  States  Exploring  Expedition:  About  50  types  of  Dana's  species  of 
eniataceans,  partly  dry  and  partly  alcoholic,  have  been  left  to  the  Mnsenm,  and  are 
•till  in  good  condition  for  examination.  A  large  number  of  the  corals  obtained  by 
the  same  expedition  and  named  by  Dana  are  also  intact,  and,  although  they  have 
■affered^mnch  from  rough  handling,  they  still  form  the  moot  important  featnie  of  the 
exhibition  series  of  corals.    A  few  of  the  United  States  ExpIoringExpedition  sponges 

FnMD  the  North  Pacific  Exploring  Expedition :  A  small  number  of  Stimpson'a  types 
of  cmstaceans  and  many  dry  eohinoderma  were  retained  at  Washington,  and  thereby 
eaeaped  destruction. 

From  the  United  States  Fish  Commission;  As  elsewhere  stated,  the  Fish  Commiaaion 
collectionB  oonstitnt«  the  bulk  of  the  materials  in  nearly  all  the  branches  of  this  depart- 
ment. Tbcae  oollectlona  are  especially  complete  for  the  New  England  ooaat  as  to 
the  decapod  and  isopod  omstaoeana,  pyonogouida,  worms,  ecbinoderms,  and  aothoioa, 
and  inolnde  large  quantities  of  unidentified  cmstaoeana  and  radiates  frum  the  Soatb 
AtUntio  ooaat,  eolleoted  by  HeSBn.Earll  and  MaoDonald ;  from  the  Onlf  ooaat,  by 
Mr.  Silas  Steams,  and  from  the  Pacific  coast,  by  Prof.  D.  S.  Jordan. 

From  the  Bermuda  Centennial  Commission:  A  fine  collection  of  Bermnda  oorala. 

From  the  Mnsen  Naoional  de  Bio  de  JanMro:  A  complete  ooUaottoD  of  Bracilian 

From  Mr.  John  Xantns:  An  old  oolleotion  of  corals  and  other  specimens  from  Southern 
CalUonti*. 

From  various  naval  expeditions,  inclndlng  the  Tranrit  of  Tenns  Expedition,  the 
Palos  Expedition,  and  the  AUianoeArotio  Expedition:  Numeioua  collections  of  rsdi- 
atea,  crustaceans,  and  worma. 

From  Dr.  T.  H.  StteeU,  U.  8.  N.,  and  Dr.  William  H.  Jones,  U.  &  N. :  Similar 
etdleotions  frum  several  sonioes. 

From  the  United  States  Coast  Snrvey:  Alaskan  collections  of  cmstaceans,  worms, 
ra^ates,  and  aponges,  collected  by  Ur.  William  H.  DalL 

Fran  the  United  States  Signal  Service  parties  in  Alaska,  Including  Ur.  E.  W.  Nelson. 

From  Ur.  L.  Tnmer  and  tjie  party  at  Point  Barrow :  UisoeUaoeous  oolleotiona. 

FloiB  the  United  StateaCoaat  Survey  steamer  Bkla;  Cmstaceans,  erinoidSjanthozoa, 
•ad  afOBgm,  received  from  Prof.  Alexander  Agassis. 
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From  Plot  J.  U.  Luigstou :  Corals  from  Hayti,  W.  I. 

From  Ur.  J.  M.  Bowera :  Corals  from  the  Society  Islandi. 

From  the  Oermany  Fishery  CummiBeioD,  throngb  Pi«f.  Karl  USbina;  UaoellMie- 
ons  coUeotiona  ttota  the  North  Sea. 

From  Piofeaaor  Lindstrom :  Similar  oollectiooe  iiom  the  Baltic  Sea. 

From  Prof.  Charles  LiltkcD :  Eighty-fire  species  of  European  annelids. 

From  Dr.  Guatav  Eiseii :  A  collection  of  European  and  Califoraian  earth-nonna. 

From  Ur.  Winifred  Stearns:  Miscellaneous  collection  n«m  the  Coast  of  Labrador, 

Prom  Wealeyan  University,  Middletown,  Conn,,  and  Ur.  George  Hawes:  Similar  obi* 
lections  from  Bermnda. 

Prom  Col.  N.  Pike;  Corals,  echinoderms,  and  cmstaceanB  from  the  Hauritins  Islands. 

From  Messrs.  Ileury  Hemphill  and  L.  Belding:  Similar  collectionefioni  Ibe  coast  of 
California.  . 

From  Captain  Dow :  Similar  collections  from  Panama. 

From  Messrs.  McEesaon  and  Bobbins:  A  large  collection  of  Florida  eommereial 
sponges. 

By  pnrohase:  A  large  and  fine  series  of  the  commercial  eponges  of  the  world, 
exhibited  at  the  Centennial  Exposition  and  identified  by  Prof.  Alpbeus  Hyatt. 

From  Prof  H.L.Smith;  l,ST5microecopioBlidesof  foraminifera,  from  many  eonrces. 

It  would  bo  quite  Impossible  to  enumerate  farther  the  constituent  parts  of  the  KMrre 
series  without  going  beyond  the  proper  limits  of  this  report. 

The  duplicates  still  on  hand  and  available  for  distribution  are  as  follovs :  Komber 
of  species:  Cmstaoeans,  43;  worms,  19;  mollnsks,  48;  bryoioans  and  tnnicatea,  30; 
radiates,  42;  sponges,  !>;  total,  IST.  Number  of  specimens:  Crastaoeana,  24, OW; 
worms,  4,000;  mollusks,  24,000;  biyoiosns  and  tunicatee,  6,000;  radiates,  16,000; 
sponges,  259;  total,  74,250. 

The  re»erv»  irriei  of  specimens  is  still  in  quite  an  nnOnisbed  state,  which  makea  m 
report  upon  it  very  unsatisfactory.  So  much  mat«tliil  has  been  received  daring  the 
past  year,  and  other  administrative  work,  inclading  the  distribution  of  duplicates, 
has  interfered  to  such  -an  extent,  that  in  many  cases  it  baa  been  only  possible  to 
enter  the  specimens  in  the  record  books  and  store  them  for  fbtare  examination.  In 
reality,  wore  time  has  been  spent  upon  the  reserve  aeries  than  npon  any  other  oolleo- 
tlons.  The  different  groups  are  arranged  separately  in  the  storago  caaea  and  any 
specimens  desired  can  be  readily  foond.  A  portion  of  the  reserve  series  of  alcoboUo 
omMaceans  and  echinoderms  has  been  stored  temporarily  in  the  wall-oasea  of  the  main 
hall  of  the  Smithsonian  bnUding;  bat  the  bulk  of  the  alcoholic*  still  remain  in  tha 
east  and  west  basements  of  the  same  building. 

In  this  connection  it  may  be  proper  to  refer  to  the  work  now  being  carried  on  at 
New  Haven  by  Prof.  A.  B.  Verrill  and  Prof.  S.  I.  Smith,  on  the  marine  invertebratea 
oolleoted  by  the  {lnit«d  States  Fish  Commission  on  and  off  the  New  England  coast. 
The  onrator  is  not  kept  Informedaa  to  the  progress  of  tbts  work,  excepting  as  reperta 
are  handed  in  for  publication  and  finished  collections  are  received  for  the  Mnseoni. 
An  account  of  the  materials  so  far  received  from  Professors  Verrill  and  Smith  h^ 
already  been  given,  and  a  bibliography  of  their  reports  pnblisbed  this  year  will  b« 
found  below. 

The  ezUMHim  $aim. — The  work  thus  far  aoeomplished  in  the  preparation  of  tha 
exhibition  saiies  of  invertebrates  has  been  extremely  satis&otory,  and  gives  promise 
that  the  display  of  marine  invertebrates  will  be  second  to  no  other  in  the  Mosenm 
in  attractiveness.  In  the  fall  of  1881  the  west  ball  of  the  Smithsonian  building,  which 
bad  been  previously  occupied  by  the  mineral  exhibit  and  a  portion  of  the  pottery 
received  from  the  Centennial  Exposition,  vas  assigned  to  this  department,  but  as  yet 
only  a  part  of  the  wall  space  has  been  made  available  for  use.  This  ball,  which  has 
a  length  of  90  feet  and  a  width  of  40  feet,  is  admirably  fitted  for  the  exhibition  of 
■pecimens,  and  is  well  lighted.  Suitable  oases  of  black  walnnt  cover  the  walls,  to 
•  beightof7}feet,on  three  sides  of  the  room,  the  east,  sooth,  and  w«at.    Theomptr 
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floor  apace  ranwining  after  the  large  objects  of  potter;  shall  haT«  beeo  removed  win 
be  iufflelentljr  great  to  aocommodBte  Bve  or  six  separate  nprlght  caacH,  and  the  eemi- 
circular  apace  at  the  north  end  can  alao  be  ntilized  tor  emaller  cases.  Only  the  oaaes 
on  the  eaat  and  south  sides  have  thns  far  been  emptied  of  the  old  colleotioDS,  and 
these  are  now  filled  with  marine  invertebratee.  Conaiderable  time  was  spent  in  pre- 
paring this  exhibit,  in  etndyiogtheeffectofdifibrent-colored  tablets  and  backgronnda 
npon  the  specimens,  ebonized  tablets  and  a  maroon  background  to  the  cases  being 
finally  adopted  as  the  most  desirable  and  attractive.  The  collections  first  selected  for 
exhibition  irete  those  which  oould  be  the  most  readily  prepared  and  which  were  In 
greatest  need  of  proper  storage — the  dry  corals,  sponges,  and  echinodenns — and  these 
natnnUly  constitute  the  moat  show;  portions  of  the  marine  invertebrate  collections. 
Hr.  £.  H.  Hawley,  who  had  been  very  aaocesaful  in  the  preparation  of  the  exhibition 
■eiies  of  marine  invertebratea  at  the  Feabody  Mnaenm,  of  Yale  College,  and  at  the 
American  Mnseum,  New  York,  was  employed  for  this  task,  which  he  has  execnted  in 
a  very  soperior  manner,  producing  a  more  attractive  display  than  probably  exists  in 
any  other  similar  muaenm  in  the  country.  Mr.  Hawle;  continued  hia  work  upon 
this  collection  during  most  of  1831,  and  until  March,  1882,  when  his  services  were 
required  In  another  department  of  the  Museum,  and  the  mounting  of  marine  inverte- 
brates waa  temporarily  discontinned.  He  had,  however,  finished  all  the  specimens 
that  had  been  prepared  for  mounting  up  to  that  time. 

As  the  cases  prepared  for  this  purpose  were  inadequate  to  hold  the  entire  mounted 
display  collection,  it  has  been  impossible  to  arrange  it  in  proper  order,  but,  never- 
theless, the  temporary  arrangement  has  been  duly  appreciated  by  the  public.  Judging 
fiom  the  many  fovorable  criticisms  passed  npun  it.  The  showy  corals  now  form  the 
bulk  of  the  display  collection,  and,  considering  that  am^jortty  of  the  corals  are  typea 
from  the  United  States  Exploring  Expedition,  their  value  is  very  great.  Other  feat- 
ures of  this  display  are  the  centennial  collection  of  Bermada  corals;  a  complete  series 
of  all  the  known  species  and  varieties  of  commercial  sponges,  identifled  by  good 
aothority;  a  large  series  of  Alaskan  sponges;  anda  great  variety  of  echlnoderms, 
from  tnuiy  sources.  The  proposed  additions  t«  the  exhibitionseriea  will  be  discussed 
farther  on.  The  Haseam  printing  ofBce  having  been  fully  occupied  with  preparing 
labela  for  other  departments,  the  exhibition  collection  in  this  department  Is  still  on- 
labelled,  but  this  deficiency  will  be  remedied  during  the  coming  year. 

DittributUm  of  ditplioafa.— The  extensive  explorations  of  tho  United  States  Plah 
CoDuniaeioD,  along  the  eastern  coast  of  the  United  States,  during  ttie  past  twelve 
jeaim,  have  brought  together  a  large  mass  of  duplicate  materials,  in  the  line  of  marine 
invrrtebratea,  which  is  being  distributed  as  rapidly  as  possible  to  inatltntions  of 
k«ming  throughont  this  country,  and  to  a  few  foreign  ones.  No  returns  have  been 
demanded  for  the  dnplicates  disposed  of  in  the  United  States,  but  tbose  sent  to  for- 
Hgn  countries  are  generally  in  exchange  for  collections  of  equal  value  for  the  Museum. 
Three  general  series  of  duplicate  sets  have  already  been  prepared  and  two  distributed. 
The  first  series,  connsting  of  60  seta,  with  118  species  each,  and  over  18,000  speci- 
Mens  in  all,  was  sent  oat,  in  1879,  to  many  of  the  higher  schools  of  learning  in  this 
naantiy,  and  to  a  few  foreign  Institntions.  Series  II,  also  containing  SO  sets  of  189 
spedoteach,  and  a  total  of  over  60,000  specimens,  ia  now  very  nearly  ready  for  distri- 
bution,  and  willbesent  out  the  coming  January  or  February.  Series  III,  or  the  edn- 
'  «»tk>nal  aeries  of  60  seta,  with  98  species  each,  and  a  total  of  over  16,000  specini,ens, 
was  finished  and  distribut«d  in  June,  188!!.  Enough  materialslills  remains  for  mak- 
ing np  a  second  educational  series  of  200  seta,  with  about  125  species  each,  and  the 
work  of  preparing  this  series  will  be  begun  In  January,  1883. 

As  a  part  of  Series  11,  ten  additional  sets,  containing  tbe  same  species  and  many 
othets.  Is  now  being  prepared,  for  sanding  to  the  London  Fishery  Exhibition  of  1883, 
to  be  disposed  of  in  Europe,  by  exchange,  for  collections  fbr  the  Museum.  This 
Hnsenm  is  greatly  in  need  of  authentio  foreign  collections  of  marine  animals  for  tbe 
purposes  of  comparison,  and  much  valuable  material  of  this  oharacter  can  undonbt- 
0dly  be  obtained  by  such  a  system  of  exohange. 
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The  disposal  of  mcli  a  quMtit^  of  duplicate  material  m  is  do«  being  sent  ont,  of 
no  Airther  valae  to  tlie  Hnsenni,  will  be  of  beoeflt  to  the  institution  In  more  tban  ooe 
way.  In  addition  to  increasing  its  spbei«  of  tuefulDesa,  and  bringingbacktoit  some 
rotams  in  the  way  of  exchanges,  it  wiU  also  relieve  the  UnseDni  of  lonch  eaie  and 
expense,  neoeasary  to  the  preservation  of  enoh  an  extensive  collection,  and  enabl» 
tbe  workers  in  tbis  department  to  devote  tbeir  entire  time  to  the  reserve  and  unde- 
termined materials. 

From  the  many  reeonrces  of  the  National  Unaeam,  it  is  nataral  to  suppose  that  thi* 
department  will,  in  the  conrae  of  time,  assume  greater  proportions  than  the  same 
department  of  any  other  mnsenm  in  tbe  country.  The  accessions  for  the  past  three 
yeara,  or  since  the  renewal  of  activity  in  tbiBline,havebeeneogreat  that  the  depart- 
ment bas  outgrown  tbe  space  assigned  to  It,  and,  unless  more  room  is  made  available 
at  an  early  date,  the  eafety  of  the  collectiona  will  be  more  or  less  imperiled.  It  ia 
very  gratifying  to  the  curator  to  he  able  to  note  such  rapid  progress  in  a  department 
which  has  lain  dormant  for  so  long  a  time. 

Among  tbe  many  plane  proposed  for  the  coming  year.  It  is  intended  to  make  con- 
siderable advancement  in  tbe  preparation  of  the  exhibition  seriea,  in  order  that  tbe 
more  instmotive  apeoimena,  of  which  many  ate  still  packed  away,  may  all  be  made 
serviceable  to  the  general  publio  at  once.  Another  reason  fbr  rapidly  p«rfeotiug  the 
exhibition  series  isonenoW  generally  recognized  by  allmnsenme,  that,  as  a  rule,  lees 
damage  happens  to  specimens  when  they  are  open  to  constant  inspection  than  when 
they  are  stored  away  oat  of  sight.  The  potWrynowfilling  thecsseson  the  weot  side 
of  the  marine  Invertobtate  hall  is  to  besoonremoved,  when  these  coses  will  bealtered 
to  corTOBpond  with  those  now  containing  the  invertebrato  collections.  Enough  speci- 
mens of  corals  and  sponges  are  now  mounted  or  prepared  for  mounting  to  nearly  fill 
these  new  cases,  so  that  with  little  exertion  a  very  extensive  display  can  be  made. 

The  scheme  fortbeexhibilionof  specimens  in  this  department,  aa  at  present  worked 
oat,  coniprisea  two  featniee — the  general  display  collection,  which  we  have  deen  dls- 
cnsaing,  and  the  synoptioal  oolleotion,  which  has  not  yet  been  begun.  Tbe  former 
will  illustrato  the  several  groups  of  marine  invertebrates,  with  reference  to  external 
form,  by  a  massing  together  of  all  tbe  members  of  the  groups,  which  it  is  possible  to 
obtain  or  to  exhibit  to  advantage  iu  the  oases.  The  synoptical  collection  will  bo  f>f  a 
more  educational  character,  and  will  represent  the  extomal  and  internal  anatomy, 
and  embryology  of  typical  members  of  each  group  by  means  of  caieful  preparations, 
disseotions,  and  diagrams.  The  lattor  scheme  will  necessitaU  a  much  greater  outlay 
of  labor  than  the  former,  and  will  require  a  nnmber  of  years  for  its  accomplishment. 
This  portion  of  the  exhibition  collection  will  have  to  be  accommodated  in  new  up- 
right cases,  to  oconpy  the  center  6oor  space,  after  the  present  incumhrancea  are  re- 
moved. Tbe  gener^  display  oolleotion  will  also  soon  ontgrow  the  wall  oases  allotted 
to  it,  and  require  additional  space  on  the  floor. 

In  the  present  scheme  no  account  baa  been  taken  of  the  large  reaerve  seriea  of  al-  ' 
coholio  speeimens,  excepting  where  such  may  be  used  In  tbe  synoptical  ooUectioik. 
The  general  display  collection  now  oontainsonlyilried  specimens,  which  on  the  most 
BDltable  for  display.  The  ordinary  cylindrical  Jars  of  thick  glass  distort  their  content^ 
and  it  Is  generally  impossible  to  keep  the  alcohol  so  clear  that  tbe  specimens  can  be 
readily  distinguished  from  tbe  outside,  Nevertheless,  there  are  in  this  department 
large  quantities  of  showy  apecimens,  of  which  dry  preparations  cannot  be  made,  and 
which  it  is  deelrable  to  display.  Square  Jars  have  tieen  suggested,  and  would  oertunly 
bepiefeiable  to  the  round  ones.  A  matter  of  greater  importance,  however,  is  the  safe 
keeping  of  the  entire  leserve  series  of  specimens  iu  alcohol,  which  ia  now  mainly  stored 
itt^rk  rooms  and  passagewaysin  the  basement,  where  it  ia  very  ditBcnlt  to  give  it  the 
proper  attention.  A  portion  of  theae  specimens,  which  have  been  determined  and 
properly  labelled,  have  been  arranged  in  the  wall  cases  on  tbe  sonth  aide  of  the  main 
Smithsonian  baU,  and  if  no  objection  is  made  the  curator  proposes  to  fill  as  many  of 
theae  caaes  as  are  not  now  need  for  other  purpoaea.    There  is  no  donbt  but  that  (lie 
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ufety  of  the  ooHectiona  will  b«  greatly  improTcd  b;  kMpiag  them  op«a  to  daily 
Inspection. 

A  gte»t  desidenttmn  in  this  department  1b  b  sapply  of  Bothentio  foreign  oolleotion 
fbr  the  pniposeeof  oompftrieon  in  makingidentifloBtiona,  and  an  attempt  will  be  made 
this  BpriuK  to  remedy  thiB  defleieucy  in  part  b;  soliciting  exchanges  from  several 
EoTopean  anthoritiea.  For  this  pnrpoae,  ten  Terysaperior  sets  of  dnplicates  of  Fish- 
CommisBion  BpeoimenB  have  been  prepared  and  will  be  aent  to  the  London  Fishery 
ExMbition,  where  fhey  oan  probably  be  diapoaed  of  to  the  be«t  adrantage  of  the 
Mnsemn. 

DEPABTMEUT  OF  FOSSIL  HTVEBTEBBATEB. 

The  department  of  fossil  mvertebrates  has  been  nader  the  charge  of 
Dr.  C.  A.  White,  who  daring  part  of  the  year  was  directly  in  the  em- 
ploy of  the  Mnseam,  and  who  aow,  haring  accepted  the  position  of  pa- 
leoDtologist  of  the  United  States  Cheological  Survey,  contiDnes  his  work 
in  Uie  Mnseam  as  honorary  oarator.  Unlike  most  of  the  honorary  en- 
rators,  however,  his  whole  time,  except  when  in  the  field  with  the  snrvey^ 
in  ennuner,  is  devoted  to  administrative  work  and  investigation  npon 
the  collectioDB,  and  bis  office  is  in  the  laboratory  of  the  department. 
This  department  is  now  installed  iu  the  westrsoath  range  of  the  new 
Mnsenm,  being  deposited  in  the  drawers  of  thirteen  nnit  table-cases, 
the  laboratoiy  being  in  the  two  adjoining  rooms  at  the  west  side  of  the 
soath  entrance.  'So  part  of  this  collection  is  on  exhibition,  and  consid- 
erable portions  of  it  are  still  in  the  storage  rooms.  The  most  valoable 
spedmens,  particnlarly  those  which  have  been  studied  and  have  served 
as  typee  for  the  pablication  of  the  late  Prof.  Ftelding  B.  Meek,  have 
been  cleansed  of  the  accomnlated  dnst  of  long  storage  and  pat  in  excel- 
lent order. 

Dr.  White's  own  specialty  is  iu  the  stndy  of  the  invertebrates  of  the 
Mesozoic  and  Oenozoic  periods,  and  Mr.  0.  B.  Wolcott,  also  of  the  Geo- 
logical Snrvey,  has  been  assigned  by  its  director  to  work  in  tbis  depart- 
ment,  and  is  acting  as  assistant  curator,  under  the  direction  of  Dr.  Wbite, 
having  special  charge  of  the  Paleozoic  fossils.  His  work  in  the  field 
extends  over  more  than  half  the  year,  and  work  npon  this  section  of  the 
-  collection  is  not  so  far  advanced.  Mr.  L.  M.  Garrett,  U.  S.  !N'.,  has 
acted  ae  assistant  in  this  department  and  accompanied  the  corator  to 
the  field  upon  the  work  of  the  United  States  Geological  Snrvey  from 
Jnly  to  October.  Dr.  White  has  already  devoted  much  time  daring  the 
year  to  daties  as  chief  of  the  Artesian  Wells  Commission. 

Of  t^is  department  of  the  Mnsenm  it  can  be  said  that  ita  material  is 
in  excellent  order  for  scientific  investigation,  and  that  it  is  being  exten- 
aively  used  for  that  pnrpose. 

I  quote  &om  Dr.  White  the  following  statements  and  recommenda- 
tions: 

Tha  present  atate  of  the  oolleotion  is  that  of  only  partial  arrangement,  and  ther»- 
fbrethennmbetof  speoimeDS  oannot  be  given,  even  approximately.  Theii  condi- 
tion, boireTar,  is  fovorable  to  theti  complete  anangement  aod  diTision  into  sedea  aa 
aeon  aa  I  ahall  get  time  and  anitable  asaistanee  to  do  the  work.     A  few  yean  ago  ■ 
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oonaiderkble  qnoDtit;  of  dnpUcato  apeolmeaB  was  Bet  aside  for  exdunge.  Snbae* 
qaeut  inveatigAtloii  liu  ebowD  tbe  dmirabUitf  of  retaloiiig  a  large  port  of  tbeee  in 
tiie  MuMnm,  and  it  it  tbacefoie  necessary  to  review  tliem  again  befbie  any  are  aeut 

Since  eren  an  extensive  collection  of  fossil  lnTertebr»t«8  ratty  lupreeiimed  to  be  less 
•tttBoUTS  to  tbe  pablio  tlkan  mnob  of  tbe  materia  of  other  departments,  my  plana 
have  ooatsmplated  mainly  sacb  a  clesoiflcation  and  arcaugemeut  of  tbe  Hnaenm  col- 
lection as  will  make  it  conveniently  available  to  stadeats  for  scientific  purpoeee. 
The  fiMt  that  so  large  a  part  of  these  specimena  are  those  apon  wblob  official  reports 
ftud  other  scientific  writings  have  been  based,  makes  it  especially  desirable  that  they 
•hall  be  nude  aooesuble  to  students  of  paleontology  as  early  as  practicable. 

DEFABTUENT  OF  FOSSIL  PLANTS. 

This  department,  like  that  of  fossil  invertebrates,  ia  noder  tbe  bonor- 
ai7  coratorship  of  an  officer  of  the  United  States  Geoloffical  Sorvey, 
Prof.  Lester  F.  Ward.  The  collection  ia  installed  in  the  drawers  of  a 
number  of  unit-table  cases  in  tbe  west  sonth  range  and  upon  tbe  south 
balcony,  contiguous  to  which  at  its  east  end  is  the  laboratory  of  the 
curator.  This  laboratory  has  during  the  year  been  filled  up  with  cases, 
aud  a  large  amount  of  preliminary  work  has  been  done  by  the  curator, 
who  since  October  lias  been  assisted  by  Mr.  E.  E.  Hayden,  midshipman 
of  the  United  States  Kavy.  This  collection,  like  many  others,  has  been 
in  a  quiescent  state  for  many  years,  and  a  large  amount  of  work  has 
been  found  necessary,  preliminary  to  its  final  arrangement  in  proper 
shape  for  study.  So  effort  baa  as  yet  been  made  to  provide  exhibition 
apace  for  it.  Its  present  condition  is  well  shown  by  the  following  ex- 
extracts  from  Professor  Ward's  report: 

The  MctenslTe  collection  wbicb  had  been  received  ttom  Mr.  Leo  Leaqnereox,  of  Co- 
Inmbns^  Ohio,  who  had  previoasly  employed  it  in  the  preparation  of  his  print«d  re- 
ports, and  had  catalogaedandnnmbered  it  according  to  yonr  iostmotioii  a,  was  merely 
nnpaoked  dnring  the  last  months  of  1B6I,  and  remainod  at  tbo  beginning  of  the  year 
in  a  wboUy  onorgaDiied  condition.  Tbs  bulk  of  tbe  work  done  in  tbe  department 
has  therefore  been  that  of  systematically  olaasifying  and  arranging  this  material.  Thia 
work  was  delayed  by  the  neoeasity  of  having  appropriate  oases  erected  In  the  labors 
toty  rooms  to  reoeive  it,  as  also  by  the  lack  of  assistance  and  the  performance  of  dn- 
ttee  in  oonneotion  with  tbe  Geological  Survey. 

Tbe  deBciflnoies  of  a  merely  obronologiaal  oatalogne  rendered  neeeesary  the  prepa- 
ration of  a  much  more  complete  and  convenient  slip  oatalogne,  which  oonld  beaya* 
tematloally  arranged  and  serve  as  an  efficient  aid  in  the  progress  of  the  work. 

nie  catalogued  material  baa  been  arranged  in  three  series  according  to  horison, 
vis,  the  Cretaoeons  (chiefly  from  the  Dakota  Qronp),  the  Tertiary  (including  fbrcon- 
venienoe  the  Laramie  Qronp,  which  Hr.  Lesqnerenx  consider*  to  be  Eooene),  and  the 
Carbonlferooa  and  lower  fbrmations  (there  being  a  few  f^m  the  Old  Bod  Sandstone 
of  Ireland,  and  afew  fhtm  tbe  SUurlau  of  NewTork). 

Tbe  system  of  olasalfioatiOn  adopted  Is,  in  so  far  as  this  was  practicable,  that  of 
Schimper,  as  given  in  bla  "  Trait4  de  PalJoutologle  V^R^tale,"  the  most  oomprehen- 
■ire  work  on  tlie  subject. 

Aa  the  greater  part  of  the  undetermined  material  In  the  department  belongs  to  tbo 
later  fbrmations,  aod  as  my  field  work  for  a  great  while  will  probably  be  chiefly  con- 
fined to  these  horizons,  I  have  fonud  it  necessary  to  reserve,  for  the  prrsent  at  least, 
the  whole  of  the  Cretaoeons  and  Tertiary  oolleetion  and  retain  it  In  tbe  laboratory 
aa  a  basis  for  comparison  and  investigation.     For  tbe  same  reason  I  have  not  thought 
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beat  to  n]«ot  a  rDaerve  MriM  of  the  CarbontferoDi  plants,  and  havo  ptepaied  thv 
wholo  coUaction  for  exhibition  in  th«  caaM  b«low.  It  still  remains  on  the  balcony 
waiting  tbe  omnpletion  of  the  neceasary  aame. 

Very  little  was  done  during  the  year  in  the  way  of  original  rseearoh  or  towards  the 
daboration  of  new  material,  owing  to  tbe  time  reqnlred  in  making  these  pcepara- 

Pifly-nineapecImenB  of  Alaskan  fossils  were  sent  in  September  by  yonr  inHtmotiona 
to  Mr.  Iiesqnerenx  to  befignred.  These  have  been  retnmed.  One  specimen  (No.  55C) 
waa  aent,  Angnst  15,  to  Dr.  J.  B.  Newberry,  to  be  used  In  oeDneotion  with  a  report  to 
be  published  by  the  Geological  Surrey. 

The  following  is  a  enmmary  exhibit  of  tbe  state  of  the  oolleotion  so  &r  as  regards 
specimens  which  have  been  speoifloaUy  determined : 


Genera. 

Bpeoies. 

E." 

63 
65 
131 

m 

142 
361 

1,B21 

Total 

939 

670 

The  nndetermined  material  conaiBtH  chiefly  of  tbe  thirty-one  boxes  oolleeted  by  my- 
self In  18S1,  and  aeven  boxes  colleeted  by  Captain  Bendlre. 

SSFABTBCBNT  OF  HINSBAXS. 

The  classiflcation  of  the  departmeDts  of  tbe  Masenm  provides  for  three 
departmenta  in  the  division  of  geolog>':  (xn)  physical  geology,  in  which 
braoch  uo  work  has  as  yet  been  attempted ;  (xm)  minerals  and  rocks; 
sod  (XTiii)  metaUnrgy  and  ecoDomio  geology.  Tbe  two  latter  were  for 
nearly  two  years  under  the  charge  of  Dr.  George  W.  Hawes,  whose 
death  on  the  22d  of  Jn&e  has  been  in  many  ways  an  irreparable  loss  to 
the  Mneenm.*  Mr.  William  S.  Yeates,  aid  in  Uie  staff  of  the  Musenm, 
has  during  the  year  bad  apeoial  charge  of  the  department  of  minerals, 
uid  with  the  assistance  of  Messrs.  E.  £.  Hayden,  Heniy  8.  Chase,  and 
E.  Wilkinson,  midshipmen  in  the  United  States  ^favy,  has  been  pressing 
fiirward  the  work  of  unpacking  and  cataloguing  the  accumulated  maaa 
of  materiaL  The  number  of  entries  on  the  Museum  register  has  been 
2,528,  representing  3,437  specimens;  ofthese  1,370,  have  been  assigned  to 
the  uhibitiou  and  reserve  series,  and  417  to  the  duplicate  series;  155 
have  been  r^ected,  and  the  remfunder  assign  ed,accordingtotheirnature, 
either  to  the  collection  of  rocks  or  ores  and  metallurgical  products. 
The  card  catalogue  in  the  duplicate  series  has  been  increased  during 
the  year  by  1,261  cards.  Mr.  Yeates  reports  that  such  work  aa  has  been 
done  is  that  of  putting  in  order  the  specimens  in  tbe  old  collection,  a 
large  number  of  which  have  never  been  entered  on  the  register.    The 

*  A  abort  biographical  notice  of  Dr.  Hawes  is  given  at  the  close  of  this  report, 
together  with  a  liet  of  his  scientific  pubUcationa ;  and  also  an  account  of  the  work 
planned  and  commenced  by  him  in  relation  to  the  collectioa  of  bttildlng-stonfs.  . 
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work  of  entering  tbese  and  pntting  the  catalogue  nnmber  on  each 
epeoimeu  has  been  for  some  time,  and  ia  dov,  in  progress.  Nambeis 
have  been  painted  on  2,894  spedmens,  and  nearly  2,000  labels  have  been 
written.  A  preliminary  claesifloatioQ  has  been  begon,  and  twenty- 
three  sets  of  daplicate  speoimena  hare  been  diatribnted;  some  of  them 
as  exchanges,  bnt  the  majority  to  iostitntions  of  learning.  Mr.  Yeatee 
reports,  npon  the  present  state  of  the  collection,  tliat  it  contains  6,939 
specimens  in  the  combined  reserve  and  exhibition  series,  while  in  the 
daplicate  series  there  are  about  abont  7,000  specimens,  making  an  ap- 
proximate total  of  14,000  specimena.  Daring  the  pastjear  413  epedmeas 
were  added  to  the  reserve  and  exhibition  series,  and  1,261  to  the  dapli- 
cate series. 

The  mineral  collectioa  is  disposed  in  drawers  of  anit  oases  in  the 
west  hall  of  the  new  Mosenm,  while  a  great  mass  of  material,  unaa- 
sorted  and  in  process  of  classification,  is  still  in  the  temporary  work* 
room  in  the  aoatbwest  conrt. 

The  department  of  boildlng-stones,  which  in  the  preliminary  dassi- 
flcation  was  associated  with  that  of  mineralogy,  has  already  been  re- 
ported aiwD  as  one  section  of  the  department  of  atte  and  indnstries. 

DBPABIUENT  OP  KEI^ALLTTBOT  AND  EOONOHIO  OBOLOeY. 

This  department,  like  the  preceding,  haa  been  wittioot  a  head  fiw 
the  greater  part  of  the  year.  In  Joly,  1882,  Mr.  F.  P.  Dewey,  previooaly 
employed  as  chemical  assistant  to  Dr.  Hawes  in  hia  investigations  npon 
the  bnilding  atones  for  the  Tenth  Genaaa,  was  given  temporary  charge  of 
the  department  of  the  collection,  and  made  some  preliminary  stodies  and 
inspections.  On  December  1,  Mr.  Dewey  was  appointed  to  the  cnrator- 
ahip  of  the  department.  Active  work  in  the  department  is,  therefore, 
hardly  began,  and  all  that  can  be  said  concerning  it  is  in  the  way  of 
anticipation.  To  this  department  is  assigned  a  very  large  portion  of  the 
material  given  to  oor  Government  by  the  vsrions  foreign  Oovemmenta 
and  other  exhibitors  at  the  close  of  the  Centennial  Exhibition,  which 
from  1676  to  1882,  was  stored  in  the  basement  of  the  Armory  Bailding, 
and  which  haa  in  part  been  removed  to  the  new  maseam,  together  witJt 
the  material  recently  received  from  the  permanent  exhibition  in  Phila- 
delphia and  stored  in  the  temporary  bailding  adjoining  the  Armory. 
The  curator  of  metallargy  and  economic  geology  also  necessarily  nets  as 
carator  of  the  section  of  metallnrgy  and  metal- working  in  the  department 
of  arts  and  industries,  which  is  already  in  possession  of  great  qaantitiea 
of  heavy  and  bnlky  material,  and  which  may  be  expected  rapidly  to  grow 
in  extent  and  importance.  This  department  ia  one  of  the  most  difficult 
the  Museum  to  manage;  the  material  which  it  includes  is  always  heavy  in 
and  unwieldy  and  often  of  great  bulk.  Unlike  many  other  departments, 
it  mnst  place  on  public  exhibition  almost  everything  which  it  contains; 
in  fact,  it  has  a  greater  share  than  any  other  department  of  material 
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vhich  is  o&iefly  oseAil  on  aocoaot  of  its  educational  valne,  irbicli  for 
purposes  of  investigatiotis  might  perhaps  better  be  examined  io  the 
place  in  wtiich  it  was  collected.  Its  proper  arraDgement,  therefore,  must 
be  the  work  of  several  years ;  and,  on  account  of  the  number  of  laborers 
required  to  handle  it,  the  vork  mast  be  comparatively  very  costly. 

The  original  intention,  to  the  carrying  out  of  which  the  Museum  is  in 
s  certain  way  pledged,  was  that  the  mineral  resources  of  each  particular 
State  should  be  shown  separately;  and,  to  accomplish  this,  it  will  be 
necessary  to  secure  extensive  additions  to  the  collection  from  almost 
every  State  in  the  Union ;  extensive  not  only  in  number,  bat  also  in 
bolk,  weight,  and  cost  of  transportation. 

Another  difficulty  in  the  management  of  this  department  is  the 
anoertainly  as  to  its  final  location.  At  present  the  southwestern  quar- 
ter of  the  bnildfug,  inclading  the  west  hall,  the  sonthwest  oourt,  and 
the  two  adjoining  ranges,  are  assigned  to  the  division  of  geology,  to 
metallurgy  and  metal-working.  A  portion  of  this  space  is  at  pres- 
ent oocnpied  by  paleontological  collections,  but  even  when  these  are 
removed  the  space  will  probably  be  inadeqnate  for  the  accommoda- 
tion even  of  tbe  material  already  on  hand.  Should  a  new  building  be 
erected  for  the  Mosenm,  these  collections  wUl  naturally  be  the  first  to 
be  transferred,  and  consequently  mach  bulky  material  will  require  to  be 
moved.  It  cannot  be  doubted,  however,  that  this  department  will  be  of 
greater  importance  to  the  country  in  an  industrial  way,  and  will  interest 
and  benefit  a  larger  number  of  the  visitors  to  the  Museum,  than  any 
other ;  especially  when  it  is  so  arranged  as  to  show  concisely  and  im- 
pressively the  character  of  the  mineral  resources  of  each  State  and  the 
methods  by  which  the  various  products  of  the  metal- working  industries 
are  produced. 

Mr.  Dewey  reports  that  in  the  catalogae  of  the  collection  there  have 
been  made  3,851  entries,  representing  4,772  specimens;  of  these  4,420 
were  s[»ecimens  previously  received  from  Oentennial  sources,  and  of 
which  no  entiy  had  been  made,  and  2S1  were  specimens  entered  from 
tite  old  Smithsonian  collection.  Almost  all  the  work  done  has  been 
apon  the  reserve  series,  especially  upon  the  Centennial  material,  abont 
ISO  boxes  having  been  aupaoked  and  specimens  identified  as  for  as  pos* 
Bible,  and  all  information  in  regard  to  them  pat  in  a  permanent  form  for 
preeervatlon.  This  was  a  work  of  considerable  magnitude,  since  much 
care  and  time  were  necessary  in  unpacking  the  specimens  and  tracing 
up  their  records. 

The  Bonthwest  range  is  at  present  assigned  to  this  department,  and 
in  it  quite  a  nnmber  of  specimens  are  to  be  seen,  although  nothing 
can  properly  be  said  to  be  on  exhibition.  The  collection  of  ores  from 
Nevada  is  the  only  epedal  collection  which  has  been  thoronghly  exam, 
ined ;  the  records  in  regard  to  this  are  perfect  and  its  condition  satis* 
&otoiy. 
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The  curator  has  presented  the  foUoTing  estimate  of  the  present  con- 
ditioD  and  possible  fntnre  of  the  dcpartmeat : 

Afl  b)  tbo  namber  of  BpeoinMiu  it  is  not  powlblo  to  giv«  it  «ZMtIy,  aa  nuiiy  speei- 
juena  «re  atUI  pkcked  in  tbo  boxes  in  whioh  tbey  oam«  from  PttiladolphJa,  and  nitb 
tbe  exception  of  360  they  are  all  aa  yet  in  tbe  reserre  Mrles ;  aft«r  a  careful  eatimato 
I  woald  place  the  naniber  at  about  30,000. 

Id  general,  tbe  condition  of  tbe  Bpeclmeoa  is  perbape  fiiir,  altbongb  many  of  tbe  mon 
■bowy  apeoimens  have  suffered  from  want  of  proper  eaie  and  attention  aside  from 
th«  neoegeary  deterioration  by  decomposition,  generally  confined  to  tbe  enrfaco,  bnt 
in  Bome  oaees  extending  to  the  interior,  in  whicb  oaae  serioaB  diHintegration  baa  been 
tbe  resnlt.  Decomposition  is  the  chief  source  of  deterioration  of  metal largical  ipecl- 
meus,  and  while  there  are  various  devices  for  it«  prevention,  no  feasible  plan  baa  yet 
been  proposed  to  completely  arrast  ita  action. 

A  matter  of  tbe  fint  importanoe  in  thia  departmebt  is  a  colleetiou  for  tbe  study  of  th* 
■deuce  of  metallurgy,  which  need  not  be  large,  aa  it  will  oontaio  little  or  no  duplicate 
material,  and  will  be  designed  to  show  tbe  following  points  in  the  prodaction  of  the 
metals:  the  natural  occurrence  of  the  various  ores  of  each  metal,  together  with  the 
prominent  associated  material ;  the  natural  occurrence  of  BDch  materials  as  aro  necea- 
eary  In  the  refining  of  the  oiea;  tbe  Tarions  processes  for  theextraotion  of  tbeuatural 
occurring  material  ebowjng  the  plane  and  methods  of  exploration  and  working 
principally  by  means  of  models  and  drawings,  and,  wbere  practicable,  by  tbe  exhi- 
bition of  specimens  of  the  tools  actually  used;  tbe  various  steps  in  tbe  treatment 
of  the  ores  from  the  time  they  leave  tbe  mines  nntil  they  ard  converted  into  tbe  com- 
mercial metals,  with  specimens  of  the  varione  intonnediate  products  and  plans  and 
models  of  tbe  machines,  fbraaces,  &o.,  brought  into  requisition  during  the  prooeeses; 
(this  Is  perhaps  the  least  aatisfaotory  part  of  the  present  collectioDs  in  tbe  Hnsenm, 
and  one  that  shoold  be  increased  as  rapidly  aa  possible ; )  and,  finally,  tbe  various  forma 
In  which  the  different  metals  are  produced  and  placed  npon  the  market,  together  witb 
the  incidental  prodocta,  especially  snch  as  can  b«  utilised. 

By  far  tbe  greatest  pcrilon  of  the  collection,  however,  should  be  arranged  npon  a 
geographical  basis,  wheroby  tbe  ores  and  products  of  certain  regions  would  be  grouped 
together,  and,  when  possible,  tbe  conneotloD  between  tbe  varions  regions  should  ba 
olearly  Indicated.  In  the  arrangement  of  this  collection  a  somewhat  different  plan 
■honld  be  followed  from  tbat  adopted  in  the  scientific  ooUection,  as  In  tbisoase  there 
win  be  of  necessity  considerable  duplication  of  specimens,  and  prominenee  should  b« 
giventa  peculiarities  in  occurrences  and  composition  of  tbe  ores,  and  the  modifications 
thereby  necessitated  In  tbe  usual  course  of  tcestment.  This  collection  will  reqnlis 
oooatant  care  and  attention  to  keep  It  abreast  of  tbe  ptogreaa  of  development,  wbieh 
Is  very  rapid  in  this  ooontry  where  muiy  new  regions  are  being  explored  and  devel- 
oped every  year,  and  where  the  varying  conditions  found  In  isolated  regions  lead  to  iA> 
tereeting  and  important  modifioatioos  in  processes,  which  should  be  examined  and  mads 
Available  to  the  rest  of  the  world.  It  is  also  very  desirable  to  have  suites  of  speoi- 
mens  showing  the  changes  occurring  in  the  composition  and  character  of  ores  ftom 
the  surfaca  to  the  greatest  depth  attained,  but  theee  owinot  be  obtained  after  a  min* 
has  been  in  opemtion  a  few  yeara.  At  the  same  time,  as  regions  decline  in  importanca, 
and  prooeaees  become  antiquated  and  pass  out  of  nee,  ajndicions  onlling  oat  of  nnim- 
portant  material  oould  bemads  with  Advantage.  There  is  one  field  nhlcbthedepart- 
ment  could  with  propriety  occupy,  namely,  the  collection  of  tbeliteratoreof  American 
metallurgy,  which  Is  at  present  very  restricted,  a  condition  readily  explained  by  tbe 
fact  tbat  mstallnrgical  knowledge  baa  a  high  commercial  value  which  its  possesson 
desire  to  retain,  ttvta  purely  selfldi  motives.  Such  books  as  tbers  aro  upon  metallor- 
gicaisubjectearemainly  of  European  origin,  and  their  ignorance  and  silence  npon  de- 
velopments in  metallurgy  made  in  this  country  aro  so  great  as  to  make  them  valnelesa 
for  application  here  except  ao  far  as  hrvad  geikeral  ^nelplea  ai«  oonoemsd.    Thert 
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li»Ta  baen  many  and  gnat  advanoaa  in  metallDrg;  made  In  thia  oonntry,  aod  a  ema- 
pl»t«TSCord<if  their  development  wonld be  a  valnabl«oontribatioti  to  knowledge.  It 
la  bnt  Jaat  to  eaj  that,  ae  «  mle,  American  metaUuTgiHte  have  trrittan  and  published 
briDore  than  theii  European  brethren,  bnt  there  ia  still  room  for  improvement.  The 
m^orityof  papers  by  Anaerioan  writers  are  ecatt«red  tbronghvarionseooiety-Jonrnals 
and  other  periodicals,  so  that  the  stndent  is  obliged  to  waste  a  great  deal  of  time  in 
ttteeoma  aaatoh  throagh  a  large  amount  of  (to  him)  valoeleaa  matter. 

DBPABTMBNT  OP  SXPLOBATION  AND  FIELD  WORK. 

The  ezploratioDS  which  have  been  made,  especially  in  the  interest  of 
the  National  Haseam  have  been,  as  hitherto,  nuder  the  immediate  di- 
rection of  the  Smithsonian  Institation,  from  whose  funds  the  expenses 
have  been  for  the  most  part  defrayed.  The  details  are  given  at  length  in 
the  report  of  the  Secretary  of  the  Smithsonian  Institation.  Varions 
officers  of  the  Moseam  have  been  attached,  especially  during  the  summer 
months,  to  the  service  of  the  United  States  Fish  CommiBsioo,  the  Geo- 
logical Surrey,  and  the  Borean  of  Ethnology  of  the  Smithsonian  Insti- 
tation, while  others,  more  or  less  affiliated  with  the  Mnseam,  have  been 
engaged  in  field  work  inoidentally  to  connection  with  their  duties  as 
employees  of  the  Coast  Survey  and  the  Signal  Service  of  the  Army. 

DEPABTHBNT  OP  CHEKISTBT. 

The  chemical  laboratory  occupies  the  two  apper  stories  of  the  south- 
west pavilion,  and  the  chemist,  Mr.  Frederick  W.  Taylor,  has  been 
engaged  in  tlie  solution  of  many  qaestiong  in  chemistry  and  economic 
geology,  proposed,  by  the  other  departments  of  the  Musenm  or  by  out- 
■ide  departments  of  the  Oovemment.  The  chemist  repons  that,  in  an- 
swer to  letters  received  from  the  Director,  he  has  made  119  reports,  16 
being  letters  in  response  to  queries  submitted  to  the  Smithsonian  Insti- 
tution; 70  being  reports  of  qaalitative  analyses  of  specimens  received 
by  the  Institntion,  and  identifying  93  specimens  of  minerals,  rocks,  and 
ores.  Thirty-four  reports  have  been  made  representing  65  quantitative 
aaaylses,  aod  involving  274  determinations. 

One  of  the  most  interesting  of  the  investigations  was  made  for  the 
chairman  of  the  House  Oonunittee  on  Ways  and  Means  for  the  purpose 
of  determining  t^e  possibility  of  extracting  the  methylio  alcohol  from 
the  etbyl  alcohol  contained  in  English  methylated  spirit.  Another  was 
the  analysis  of  eight  samples  of  zine-eoTered  or  galvanized-iron  tele- 
graph wire  for  the  Signal  Office  of  the  War  Department,  the  object 
being  to  find  some  explanation  of  the  different  degrees  of  refflstanoe  to 
an  electric  current  exerted  by  the  difTerent  wires. 

The  main  work  of  the  laboratory  has,  however,  been  the  examination 
of  questions  in  economic  geology,  involving  the  analyses  of  nnmerons 
specimens  of  iron  ore,  coke,  gold  and  silver  ore,  of  natural  brines,  and 
of  soda  inemstatious  from  Kevada,  the  latter  for  the  United  States  Oeo- 
logical  Survey. 
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The  choniBt  makes  tiie  following  statementa  npOD  the  preflent  oondi- 
tioD  ofUie  laboratoiy: 

Theprawnt  oonditionof  tbeciIicaiiio*llabot«toT;i«,  with  Tery  few  exe«ptiona,  moat 
promising.  In  the  twlAnc«-room  we  lisve  thi«e  No.  7  uutlytiiwl  baJauoea,  onn  laiga 
onalyticAl  balance  to  eaxrj  one  Ulogrutime,  one  Bway  bntton  bftlaoce,  one  aBittU  a»- 
called  preuription  icale,  one  pnlp  icale  for  aasay  oh»rgee,  Mid  one  Jolly'a  bmlwioe  for 
■peoiflo  graTity  determinations. 

Ample  fMiilitiee  for  the  preparation  of  Bomplea  for  anal jbIb  are  piorided,  the  IaI>o- 
nttoTT  being  provided  with  a  unall  Bloke  onuher  for  rednoiiig  sample*  to  bduII  frag- 
ments, a  " book  pUte  "  for  aBBajBainple«,andannmbe[of  Tolnable  agate  morton for 
pieporlng  samples  of  silioateo,  rooks,  &a.,  whsra  iron  cannot  be  used. 

'nie&aillties  for  assaying  are  good,  then  being  three  famooes  for  that  pnipose,  one 
forornoibles,  aAd  t  wo  for  soarifloation  and  onpeUatlon.  The  stock  of  glassware  is  good, 
OS  also  the  porcelain.  The  main  feature  of  the  laboratory,  howevei,  is  the  fine  stock 
of  platinnm  ware  in  the  form  of  dishes  and  omoibles,  the  laboratory  possessing  19 
platinnm  dishes  holding  from  SO  onbio  oentinwton  to  nearly  half  a  liter,  and  35  plat- 
innm omoibles.  In  addition  to  the  3,070  grammes  spoten  of;  the  Institatiou  bos  poi* 
«hased  at  different  times  about  700  grammes  of  platinum,  this  being  pnrobosed  befine 
we  hod  received  the  addition  from  Newport,  making  in  all  about  2,770  grammes  of 
metal,  representing  a  money  volne  of  over  eleven  hundred  dollars. 

In  regard  to  the  general  arrangements  of  the  rooms  of  the  laboratory  a  fhll  deaorip- 
tion  will  be  fonnd  in  the  report  of  the  Institution  for  1881.  The  main  room  is  fitted 
with  white-pine  desks,  one  running  across  the  entire  width  of  the  room  against  the 
sonth  wall,  the  other  being  placed  against  the  third  wall,  besides  which  there  are 
oases  for  ohemioalfl  sod  apparatns,  and  a  fnme  chamber.  The  balance  room  is  hand- 
somely fitted  up  with  oases  of  black  walnnt  and  contains  a  heavy  black  walnnt  table 
for  the  balanoea.  The  third  floor  of  th«  bnilding  tuts  also  been  fitted  up  daring  the 
year  with  a  substantial  double  desk.  Daring  the  past  year  the  supply  of  water  has 
been  entirdy  insufficient,  or  rather  the  pressure  has  been  insufficient,  causing  muob 
annoyance,  the  flow  often  ceasing  for  the  greater  part  of  the  day;  andehoald  the  en- 
gineer desire  to  fill  his  boilen  no  water  can  be  had  on  the  laboratory  floor  dorlng  the 
piooess.  Frequently  the  operation  of  distilling  water  for  use  in  making  analyris 
had  been  suspended  for  lack  of  water  to  oool  the  condenser.  To  remedy  this  evil, 
the  chemist  would  snggest  that  a  tank  be  placed  on  the  roof  of  the  building  and  o«m- 
neoted  with  the  feed  pump  for  the  boilera  in  the  engine  room  by  a  suitable  arrange- 
ment of  valves;  this  could  be  so  arranged  as  to  supply  the  npper  or  third  floor  oontin- 
Qonsly,  being  used  on  the  second  floor  only  when  the  ordinary  supply  should  fiuL 

DBPAHTHENT  OP  EXPERXHBKTAL  PHT8I0LOOT. 

Mr.  John  A.  Byder,  embryologist  of  the  United  States  Fish  Gommis- 
Bion,  has  occupied  daring  the  year  a  laboratory  fitted  np  for  micro- 
scopic work,  and  especially  for  embryological  investigations,  in  the 
Armory  bnilding,  and  has  carried  on  several  important  investigations 
npon  the  embryology  of  fishes  and  oysters.  The  laboratory  has  been 
filled  np  with  considerable  completeness,  chiefiy  at  the  expense  of  the 
Fish  Ckimmission. 

A  list  of  Mr.  Ryder's  publications  will  be  fonnd  in  the  appended  bib- 
Uography. 

The  Mnseam  has  ftaniished  a  considerable  amoant  of  material  to  Dr. 
8.  Weir  Mitchell,  of  Philadelphia,  who  is  engaged  in  investigating  the 
venom  of  the  rattlesnake,  and  also  a  number  of  specimens  to  Br.  John 
J.  Mason,  of  Philadelphia,  for  his  studies  upon  the  brain.    ., 
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In  conneotioii  with  the  Fish  GommiafiioD  work  some  very  impctrtant 
experimeDta  have  been  made  by  Colonel  MaoDonald  and  Mr.  Byder 
npon  the  retardation  of  the  derelopement  of  the  eggs  of  shad  and  other 
fishes. 

InTolnntary  experiments  have  been  made  in  this  department  dnr- 
ing  the  year  by  Dr.  B.  W.  Shafeldt  and  Mr.  A.  Z.  Shindler,  of  the 
Hnsenm,  the  former  having  l>een  bitten  by  a  ffeloderma  suspeetum,  and 
having  described  his  experience  in  the  "  American  Natoralist,"  Novem- 
ber, 1882,  Yul.  XVI,  Ko.  11,  the  latt-er  having  snfFered  a  like  mishap  while 
handling  a  specimen  of  Elapsfulciut,  as  described  by  tSx,  F.  W.  Tme 
in  the  "American  NataraUst,"  1883,  Vol.  —  page  — . 

DBFASTUSKT  OP  TTVABIA. 

A  number  of  living  animals  are  on  exhibition  in  the  rotunda  of  the 
new  building  and  seem  to  afford  mach  amnsement  and  instmotioo  to 
visitors.  This  department,  while  of  bnt  little  aervjce  in  the  general 
disposition  of  the  collection,  is  well  salted  for  the  exhibition  of  a  few 
cases  of  living  animals;  and  1  am  iaolined  to  believe  that  fifteen  or 
twenty  characteristic  forms  might  be  obtained  and  maintained  here  at 
trifling  expense,  while  serving  an  excellent  pnrpose  in  illustrating  and 
SQpplementing  the  preparations  in  the  Museum  cases. 

At  present,  the  following  mammals  are  thos  exhibited : 

A  Bed-footed  Dourouconli,  or  Owl  Monkey  {Nyetipitheeiu  ruflpet,  8cla- 
ter),  from  Costa  Bica;  two  Pinches,  or  White-tufted  Marmosets  (fSdtput 
tUij  Lesson),  fromChiriqui,  Colombia;  a  young  MeziGanDeer(CarMcuff 
mtxicaniu,  Gmelin),  &om  Chiriqol,  Colombia.  All  these  specimens  were 
prea^ited  to  the  Mosenm  by  Gapt.  John  H,  Dow. 

la  the  same  room  is  also  a  large  case  to  which  at  various  times 
tfazoaghoDt  the  year  many  species  of  American  snakes  have  been  shown. 
Upon  these  the  oarat<n  of  herpetology  has  made  the  following  report: 

"niA  TiTkriniD  for  nptilw  oontlanea  to  proTO  of  the  greatest  intereat  to  Tiaitora,  and 
tt  ia  hopad  a  rafflclent  nnmber  of  liviiig  ■peoimeiu  may  be  lent  to  tender  it  atill  moi« 
fopal»t.  In  oonneetion  with  it,  a  moat  Inrtniotive  and  Interesting  event  oeonrred 
wttij  in  Uie  annuner,  namely,  the  birth  of  100  yoang  snakea  (Thipfdoitotut  tipedon). 
tbe  aet  of  partmition  -was  eaiefnlly  obaerred,  and  it  ie  tlie  intentlan  at  Om  onrator 
to  pabliah  a  paper  npon  the  enl^not. 

Tlteie  is  little  trouble  in  keeping  tbe  harmless  reptiles  alive  in  captivity  for  an  in- 
dsdnlte  length  of  time,  provided  proper  food  oan  be  obtained;  bat  with  regard  to  the 
Crotalns  acd  Anoistrodon,  as  yet  onr  efforts  have  failed  to  induce  them  to  feod. 

It  has  been  notioed,  also,  that  quite  a  number  of  our  specimena  die  from  neorosls 
of  tbe  Jaw,  an  experience  which  baa,  it  is  believed,  been  shared  by  nearly  every 
III  Ml  II 1 1 II  and  aoological  garden  in  the  world. 

Eady  this  year  a  very  flne  and  extremely  large  rattlesnake  (OrotoliM  Mta*Mm(nw) 
was  leoejved  from  Florida,  and  shortly  after  an  eqnally  large  kingsnake  {OpKibohi*. 
fitala*),  and  it  was  determined  to  test  tbe  popular  belief  as  to  the  antagonism  exist- 
ing betvem  tbe  two  species.  They  were  aooordingly  plaeed  In  a  large  ease,  the  bot- 
tom of  whieh  was  oovered  with  sand,  and  allowed  to  remain  together  Ibr  some  time. 
Xo  boatllitiea  took  place,  and  it  was  notioed  that  neither  species  appeared  to  fear  the* 
other.    Pvduips  nnder  more  natural  anrroandings  the  ease  may  be  different. 
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It  has  been  fbaiidDaoeaBST7  to  kM^king-anakM  Apart  &DBI  the  otbera,  u  Sieir  eanni- 
bkliitto  tendenolM  are  irell  developed. 

In  the  moDtbB  of  September  and  October  copnlation  was  noticed  between  aome  line 
examplcH  of  the  Indigo  anake  (SpilotM  er^»mn%t)  in  the  TiTariwa,  and  il  is  aoped 
jonng  specimeDB  may  be  Mcaied  as  a  resiilt. 

In  the  basin  of  the  fotmtaia  in  the  rotanda  are  kept  living  flsbes  of 
the  followiDg  species : 

1.  Cyprinus  earpio  (LiDn^).    a  scale  carp;  b  leather  carp. 

2.  Cara^nus  auratut  (L.)  Sleeker.    Goldfish ;  a  common  form ;  b  triple- 

tail  form. 

3.  Hybrid  between  Kos.  1  and  2.        1,  Idut  metanotta  (Hteckel). 

In  a  tank  in  the  same  room  are  shown  two  specimens  of  albino  eoo- 
IoUh  (Siredon  pigo^ormis),  which  were  bred  by  M.  Garbonnier  in  Paris, 
France,  from  other  albinos  which  were  the  progeny  of  a  pair  of  black 
axolotls. 

S'early  all  the  living  species  of  North  American  Teatvdinata  are  kept 
in  confiuemeat  in  one  of  the  smaller  indosares  on  the  carp  ponds  on 
Monument  lot,  where  they  remain  for  purposes  of  acclimation. 

Fishes  of  the  following  species  are  cultivated  in  the  carp  ponds : 

1.  Cyprinua  earpio  (Liun6).    a  scale  carp ;  b  mirror  carp ;  c  leather  carp. 

2.  Idus  melanottta  (Hfeckel).  ^Iieuciscus  idvs  (Gthr.).    S'erfUng;  Orfe; 

Golden  Tench;  Ide,  3.  Tinea  vulgarit  (Cnv.).    Tench. 

These  ponds  are  under  the  control  of  the  Director  of  the  Museum,  and 
the  details  of  their  management  are  described  in  his  report  as  Commis- 
sioner  of  Fisheries.  Many  American  species  of  fish  have  also  dnring  a 
part  of  the  year  been  kept  in  aqnarinm  tanks  in  the  Armor;  Building, 
where  during  the  spring  months  extensive  operations  in  connection 
with  the  hatching  of  flah  have  been  carried  on,  which  have  been  wit- 
nessed by  large  numbers  of  visitors. 


OBIT0ABT  IfOTIOE   OF  DB.  O.  W.  HAWES. 

GBOsaB  Wesson  Hawes  was  bom  December  31, 1648,  in  Marion, 
Ind.,  fmd  died  of  qniok  consumption  Jnne  22, 1882,  in  Maniton  Springs, 
Colo.,  whither  he  had  gone  in  the  hope  of  benefit  to  his  health. 
Both  his  parents  were  natives  of  Massachusetts;  and  both  died  while  be 
was  very  young.  His  father  was  the  Bev.  Alftvd  Hawes,  a  missionary 
of  the  American  Home  Missionary  Society,  stationed  at  Marion,  Ind. 
His  early  days  passed  nnder  the  care  of  a  lady  in  Worcester,  Mass.,  a 
friend  of  his  parents  whom  he  regarded  as  his  foster-mother. 

His  taste  for  scientific  studies  was  early  manifest,  and,  having  been 
for  some  years  a  student  in  the  High  School,  Worcester,  at  the  age  of 
seventeen  he  entered  the  Sheffield  Scientific  School  at  Kew  Haven,  to 
which  with  some  intermissions  he  was  attached  for  fifteen  years  in  the 
capacities  of  student,  laboratory  assistant,  and  instmctor.    From  1867 


...Goo'^lc 


BEPOST  ON  NATIONAL  UUSEUM.  159 

to  1871,  he  va»  engaged  in  business  pnrsDlts  in  BoRton,  bnt  retarned  tn 
graduate  with  the  class  of  1872,  four  years  later  tiian  wonld  otherwise 
have  been  the  ease.  The  first  year  after  his  firadnatioD  he  was  private 
assistant  to  Prof.  9.  W.  Johnson  in  the  chemical  laboratory,  snbse-  > 
qnently  until  1880  assistant  and  instmctor  in  mineralogy  and  blow -pipe 
analysis  in  the  Sheffield  Scientific  School.  The  summer  of  1878  he  de- 
voted to  the  stndy  of  microscopic  litbology  in  Breslan,  under  Prof.  A. 
Lasanlz,  and  from  March,  1879,  to  June,  1880,  was  studying  mineralogy 
and  crystallography  at  Bonn  with  Professor  vom  Bath,  and  lithotogy 
with  I*rofessor  Bosenbnsch  at  Heidelberg.  He  received  the  degree  of 
doctor  of  philosophy  from  the  University  of  Heidelberg  in  1880. 

In  the  fall  of  1880,  be  accepted  the  position  of  curator  of  the  Depart- 
ment of  Economic  Geology  in  the  National  Mnseum,  and  about  the  same 
time  was  appointed  special  agent  of  the  Tenth  Census  in  charge  of  the 
boilding-stone  investigation.  His  strength  was  too  heavily  taxed  by 
close  stody  in  the  hot  summer  of  1881,  and  in  the  fall  he  found  himself 
nnable  to  contiune  his  work.  A  month  at  the  Warm  Springs  in  Vir- 
^Dia  felled  to  restore  his  vigor,  aud  on  bis  return  it  was  ascertained 
that  incipient  lung  trouble  existed.  He  decided  to  spend  the  wiuter  in 
the  Bermudas,  hoping  that  the  mild  air  of  a  southern  ocean  would 
restore  him  to  health.  On  his  return  in  May  it  was  Evident  to  us  all 
that  his  days  of  life  were  few,  aud  as  we  bade  him  good-bye,  when  he 
set  forth  for  Colorado,  we  could  scarcely  hope  to  see  him  again. 

In  the  early  part  of  his  student  life  he  paid  much  attention  to  bio- 
logical studies,  and  in  the  summer  of  1872  was  one  of  the  party  accom- 
panying the  United  States  Fish  Commission  at  its  summer  station  at 
Eastport,  Me.  Later  be  ttecame  an  enthusiastic  botanist  and  published 
a  most  admirable  work  upon  the  flora  of  Xew  Haven  and  vicinity. 
After  finally  selecting  a  specialty  he  devoted  himself  to  it  with  nntiring 
zeal,  and  at  the  time  of  his  death  had  placed  himself  in  the  front  rank 
of  American  mineralogists  and  litbologists.  His  fhture  was  rich  in 
promise.  He  regarded  his  life  work  as  just  begun,  and  bis  chief  regret, 
as  he  often  expressed  it  to  me,  was  that  he  had  to  leave  a  task  which 
he  had  for  so  many  years  been  laying  out  and  preparing  himself  for, 
"His  death,"  remarks  Dr.  Bosenbnsch  in  the  Nenet  JakrbvehJ^r  Min- 
eralogie,  "  has  deprived  science  of  an  enthusiastic  and  unusually  gifted 
servant.*'  He  was  possessed  of  unusual  executive  ability,  and  his  asso- 
ciates in  the  Museum  often  wondered  at  the  ease  with  which  be  organ- 
ized and  conducted  his  own  department.  He  had  published  twenty 
or  more  memoirs  upon  mineralogical  and  lithological  topics,  promi- 
nent among  which  are  his  studies  upon  contact  zones  in  the  Albany 
granites,  and  the  Meaozoic  diabase  of  Connecticut.  His  largest  work  was 
the  Mineralogy  and  Litbology  of  New  Hampshire,  constituting  volume 
IV  of  tbe  Beports  of  the  State  Geologist.  He  regarded  the  investiga- 
tion of  the  building  stones  of  tlie  United  States,  which  be  bad  just  taken 
in  hand,  as  the  great  work  of  his  life,  and  bad  laid  out  an  extremely 
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compn'heDsive  scheme  for  its  proseontion.  The  report  upon  this  sab- 
jecf,  soon  to  be  published  by  the  Ceosas  Barcan,  his  in  conception  and 
chiefly  the  product  of  bis  labors,  will  nndonbtedly  be  the  finest  of  its 
kind  ever  prepared.  The  National  Masenm  contains  an  ImperiBhable 
monnment  to  his  memory  in  the  magnificent  collection  of  bnilding 
stones  which  be  gathered — a  collection  far  snrpassing  any  other  in  the 
world. 

Hawes  was  a  man  of  nprigbt  and  noble  character — a  character  shaped 
by  a  reverent  faith  in  the  teachings  of  the  Christian  religion.  Like 
many  men  trained  in  the  methods  of  scientific  thought,  be  felt  unable 
to  agree  with  the  doctrines  of  any  sect,  hot  in  our  conversationa  he 
asserted  his  belief  in  the  GbristiaD  revelation,  and  all  who  know  him 
must  feel  that  his  life  was  shaped  by  this  belief. 

LIST  OP  PAPERS  BT  DB.  Q.  W.  SA.WEB.' 

f&xperimentfi  on  the  ase  of  potasBlum  dichromat&J  Published  in  «> 
article  by  Prof.  S.  W.  Johnson  on  the  use  of  potassium  dichromate 
in  ultimate  organic  analyses. 

(AmeticftB  Jonmal  of  Science,  1874,  vu,  p.  466.) 
On  a  feldspar  from  Bamie,  in  Norway. 

(Am.  Jounal  of  ScieDce,  1874,  vit,  p.  579.) 

0iT«8  the  results  of  cbemical  analy  aea  of  m  feldspu  identical  with  or  oloeely 
allied  to  oUgooUse. 

On  the  chemical  compoaitiou  of  the  wood  of  aorogens. 

(Aw.  Jour,  of  Science,  1874,  m,  p.  585.) 

Oives  the  reiolts  of  twelve  cbomical  analyaea  aa  made  by  the  author  iipoii 
acrogena  of  the  following  apeoicB:  Lgtop^diitm  detidroidgiim,  L,  ontplaaolwai, 
Equiutmwt  AjraaMle,  AtpUUitm  Dtargimth,  Cj/atlMa  omtaUetUala. 

[Aoalyeia  of  a  serpentine  psendomorph,  and  examination  of  bmoite.] 
In  J.  D.  Dana's  *<  Serpentine  psendomorphs  from  fhe  TUly  Foster 
mine." 

(Am.  Jour,  of  Science,  1B74,  vni,  pp.  4S1-153.) 
[Analysis  of  chondrodite  from  the  Tilly  Foster  mine.]    In  Prof.  E.  S. 
Dana's  memoir  on  ohondrodite. 

(TraiiNwtiona  of  the  Coiuiecticnt  Aoadamy  of  Arta  and  Soienoea,  1B7&,  in, 
p.  86.) 

The  trap  rocks  of  the  Connecticut  Valley. 

(Aid.  Jont.  of  Science,  1B75,  IX,  pp.  185-199.) 

Qivee  the  naalta  of  aeveral  chemical  analysea  of  the  doleritoa  and  dlabaMa 
of  the  ConnecticDt  Valley. 
On  diabantit«,  a  chlorite  occarring  in  the  trap  of  the  Oonnecticnt  Valley. 

(Am.  Joar.  of  Science,  1875,  IX,  pp.  454-4S7.} 

Oivee  the  analyaieof  a  variety  «f  chlorite  found  in  the  ti^t  of  the  Conneot- 
ioat  Valley. 


'Thle  bibliography  was  prepared  by  Qeoige  F.  Menlll. 
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Od  KODOcblorite  aud  cblorastroUte. 

(Am.  Jour,  of  Science,  1875,  x,  pp.  24-26.) 

Conolnrtea  froni  ohemic*!  and  micrtMcopio  examinatisn  tbat  these  art  not 
tnio  mineral  apeoiea,  bnt  rather  impme  Tarietiee  of  phrenite.  Revien-ed  by 
Boaenbiuoh  in  the  Nenes  Jahrbuch  for  IST.S,  p.  750. 

(Analysis  of  dorangite.]  In  Prot  G.  J.  Brasb's  article  od  "  The  chemioal 
compoeitiou  of  daraogite." 

(Am.  Jonr.  of  Science,  1B7G,  xi,  p.  464.) 
Tbe  rocks  of  the  "Chloritic  formatioD"  on  the  western  border  of  the 
New  Haven  region. 

(Am.  Jonr.  of  Science,  1B76,  xi,  pp.  122-12fl.) 

Gives  the  raanlte  of  mlonMoopio  and  ohemloal  exuninatione  of  certain  met- 
amorphlo  rooka  In  the  riciuitj  of  New  Haven,  Conn.  Conolodea  that  tbey  aie 
tme  doleritea,  diabaaee,  aod  metaphytea,  and  dietlngnUhea  thetn  fhim  almilar 
emptiTe  rooka  by  the  prefix  mcta. 

On  a  lithia-bearing  variety  of  biotite. 

(Am.  Jonr.  of  Science,  1976,  xi,  pp.  431-432.) 

Finde  that  the  black  biotite  bom  the  feldipar  qnaniea  of  Portland,  Conn., 
GODtaina  aome  0.96  per  cent,  of  lithia,  which  replaoea  a  part  of  tlie  potaih. 

On  tbe  greenstones  of  New  Hampshire  and  their  organic  remains. 
(Am.  Jonr.  of  Soienoe,  1876,  xn,  pp.  129-137, 1  plate.) 
Qivee  tbe  reeolt  of  nnmerona  obemical  and  microscopic  esaminaUona  of  the 
ao-eaJIed  greenstones  of  New  Hampshire,  and  also  describes  and  flgares  oer- 
t^n  foima  oontained  in  them,  which  appear  to  be  of  organio  origin.  These 
fMms,  which  excited  considerable  interest  at  the  time,  proved,  an  further 
oxaminatieo,  to  be  bnt  the  peculiar  skeleton- like  forms  left  by  deoami>oalng 
titanic  iron. 

On  grains  of  metallic  iron  in  dolerites  from  Kew  Hampshire. 
(Am,  Jonr.  of  Scienee,  1877,  xnt,  pp.  33-3G.) 

U ineialogy  aod  lithology  of  New  Hampshire,  by  George  W,  Hawes,  ia- 
Btractor  in  mineralogy  in  tbe  SbefQeld  Scientiflo  School  of  Yale  Col- 
lege. Part  IV,  of  the  third  volume  of  tbe  Oeolog;  of  Kew  Hamp- 
shire, 2(Q  pp.,  royal  Sro,  with  12  plates.    Concord,  N.  H.,  1878. 

This,  the  most  important  work  of  the  author's  life,  gives  the  reanlte  oi 
extenelTe  teseeieb  npon  tbe  chemical  and  microscopic  properties  of  wliat  majr 
be  legarded  as  tjplool  rocka  and  minerals  of  New  Hsmpahire.  It  alao  oon- 
fa^DS  flxtoiBive  ncrtes  npon  the  rxtemal  characters,  economic  valne,  and  gen- 
eral diatrltration  of  tbe  rocks  over  tbe  State,  together  with  a  abort  treatise 
npon  the  method  of  etady  with  tbe  mlcrosoope. 
The  rocks  of  the  "Chloritic  formation"  on  the  western  border  of  tbe 
New  Haven  region. 

(Am.  Jonr.  of  Science,  1878,  xv,  p.  219.) 

A  note  on  the  prerions  paper  pnbllsbed  In  this  Jonnial,  xi,  1870,  p.  12S. 
The  anther  finds  on  further  examination  that  a  certain  mineral,  supposed  at 
first  to  be  a  pjroxme,  is  hornblende,  and  tbat  the  rook  belongs  therefore  to 
the  diorite  gtoap. 

H.  Mis.  26 11 
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On  liquid  cnrbouic  acid  in  syenite. 

(Am.  JoDi.  of  Science,  1878,  xvi,  p.  334.) 

A  ahort  not«  taken  from  the  ADthor's  "Beport  on  the  mineralogy  M>d  Utb> 
elogy  of  Kew  Hampsfaire." 
On  leocoxeue  in  the  New  Hampshire  dioritea. 
(Am.  Jour.  «f  Science,  1878,  zvi,  p.  396.) 

A  Hhort  note  taken  from  the  Authot'a  "Beport  on  tlie  minerftlogy  and  lith- 
ology  of  New  Haropahire." 

On  the  association  of  pyroxene  and  hornblende, 
(Am.  Jonr.  of  Science,  1878,  ZTI,  p.  397.) 

A  short  note  taken  from  the  aathor*!  "Beport  on  the  mineralogy  and  llth< 
ology  of  Kew  Hampahiie." 

On  a  gronp  of  dissimilar  ernptire  rocks  in  Campion,  K.  H. 

(Am.  Jonr.  of  Scienoe,  1879,  zvn,  pp.  147-151.) 

Deaeribee  five  cloaely  adjoining  dikes  catting  a  mica  whlBt  in  Cunptoo, 
N.  H.,  which,  npon  examination,  prove  to  bs  oompoeed  of  diabue,  oUveno 
diabase,  diorite,  and  syenite.    Oives  chemical  analyaea. 

An  acconnt  of  recent  progress  in  geolofcy,  for  the  years  1879  and  1S80. 
(Smithsonian  Beport,  16)80,  pp.  221-234.) 
Also  published  separata  in  pampUet  form. 

An  accoant  of  recent  progress  in  mineralogy,  for  the  years  1879  and  1880. 
(Smithsonian  Beport,  !«»,  pp.  229-313.) 
Also  pobliahed  separate  in  pamphlet  form. 

The  Albany  granite,  Kew  Hampshire,  and  its  contact  phenomena. 

(Am.  JoQT.  of  Science,  1881,  xxi,  pp.  21-32.) 

Describes  the  chemical  and  stractaral  change  produced  in  the  emptiva 
Albany  granite,  and  tlie  adjoining  orgillitlo  mica  acMst  at  their  point  of  con- 
tact.   The  tuoka  were  stndiad  both  chemically  and  microscopically. 

An  abstract  of  this  paper  by  U.  Bosenbnsch  was  afterward  given  in  the 
Keaes  Jahrbnch  fUr  Mlaeralogle,  &e.,  1883, 1.  Band,  i.  Heft,  pp.  464-465. 

On  liqoid  carbon  dioxide  in  smoky  quartz. 

(Am.  Jonr.  of  Science,  1881,  xxi,  pp.  203-209.) 

The  author  finds  the  smoky  quartz  of  Branchville,  Conn.,  to  bo  partionlarly 
rich  In  eavitiea,  containing  carbonic  acid  in  both  the  liquid  and  gaseous  state. 
CoBsIders  that  the  motion  of  these  Included  bubbles  is  due  to  changes  in 
external  temperatnre.  The  puper  is  supplemented  by  a  commnnication  by 
Mr.  A.  W.  Wright,  giving  the  results  of  chemical  examlDatioDS  of  the  gases 
and  llqalds  contained  in  these  eavities. 

On  the  mineralogical  composition  of  the  normal  Mesozoic  diabases 
npon  the  Atlantic  border. 

(Proc.  U.  S.  Nat.  Una.,  1881,  iv,  pp.  1^9-134.) 

This  paper  gives  the  teeults  of  savecol  cbamiool  and  microscopio  axamina- 
tions  of  the  locks,  showing  that  their  composition  is  somewhat  more  complex 
than  is  generally  auppcaed;  that  two  varieties  of  ptagioolase  are  generally- 
preaent.  The  paper  waa  reviewed  by  Prod  J.  D.  Dana,  In  American  Jour, 
of  Science,  xxu,  3d  series,  1881,  p.  230.  Also  reviewed  by  H.  Boaenboacb  in 
Nenes  Jahrbuch  fUr  Mineralogie  nnd  Gcologie,  1882, 1,  iil,  p.  414. 
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On  the  determinatioD  of  feldspars  in  tbxn  eectiona  of  rocks. 

(Proo.  Nat.  Moa.,  1881,  it,  pp.  134-136.) 

The  knthOTglTeBM  tbensoltof  hia  experience  that  grave  erton  ore  liabli) 
to  arise  tbningh  reljiag  altogetlier  upoti  optical  methoda  for  detenniniiig 
feldapan  in  thin  sections,  since,  owing  to  the  nncertain  angle  at  irhich  the 
txjtMa  are  cnt,  it  is  not  onl7  not  possiblo  at  all  timee  to  dlstiDgnisb  with 
owtainty  between  the  diSerentTarietieaof  plagioolaae,  bat  at  timea  they  can 
with  gteat  diffloulty  be  dlstingaiabed  from  orlboclase. 
Od  a  phosphatic  sandstone  &oni  Hawthorne,  Fla. 

(Proo.  U.  S.  Nat  Moa.,  1689,  t,  pp.  46-48.) 

Oirea  the  reanlta  of  mionaeopLo  and  chetnioal  analysis  of  a  phoapbatia 
aandatone  lion  Hawthorne.  The  stone  was  found  to  contain  aome  16  per 
cent,  of  pho^hoiio  acid. 

Sri^  aittracti  Mid  revietea  of  papera  bg  Atiierioa»  autAor«,  published  bg 
Dr.  Sawe*  in  the  Neuea  Jahrbudk  /Ur  Minertdogie,  Oeologie,  vnd  Palo- 
eofttoJoffie. 

B.  J.  HarriDgton.  Notes  on  chrome-garnet,  pbyrhotite,  and 
titaniferoos  iron  ore.  Proc.  Canadian  fTatnral  History  Society, 
May,  1880. — H.  B.  Cornwall.  OaHiam  in  American  blende. 
Am.  Chem.  Jour.,  April  1880,  p.  . — Peter  Collier.  Analysis 
of  a  mineral  resembling  thorite.  Jour.  Amer.  Chem.  Soc.,  xi, 
U,  p.  73. — F.  W.  Clark  and  H.  E.  Owens.  On  a  new  variety  of 
tetrahedrite.  Am.  Chem.  Jour.,  Jaue,  1880,  p.  173. 
(Neoes  Jabibach,  1881,  xi,  U  pp.  174-175.) 
Oeorge  J.  Brash.  On  American  sulpho-seleoides  of  mercury 
with  analysis  of  onofrite  from  Utah,  by  W.  G.  Comstoch. 
Am.  Joar.  Science,  ivi,  April,  1881.— F.  A.  Genth  and  W.  0. 
Kerr.  The  minerals  and  mineral  localities  of  !Norili  Carolina, 
being  Chapter  i  of  Vol.  n  of  the  Geology  of  Korth  Carolina, 
p.  122.  Baleigh,  1881.— Henry  C.  Lewis.  On  Philadelphite,  a 
new  mineral  species.  Proc.  Phil.  Acad.  Ifat.  Sciences,  Decern- 
ber  22, 1879.— Wm.  P.  Blake.  Occurrence  of  reidgar  and  orpi- 
ment  (imripigment)  in  Utah  Territory.  Am,  Jour,  Science, 
March,  1881,  p.  219.— W,  E.  Hidden.  On  the  Wbitfleld  County, 
Georgia,  meteoric  iron.  Am,  Jour.  Science,  April,  1881, 
p.  287 
(Nenea  Jahiboch,  1861,  Xi,  lU,  pp.  337-343.) 
A.B.C.8elwyD.  QeologicalsurreyofOaoada;  reportofprogress 
for  1878^9.— D.  Honeyman.  Geological  waift  from  the  Mag- 
dalen Islands. — D.  Honeyman,  D.  C.  L.  ISova  Scotia  geology. 
Notes  on  a  new  geological  map  of  Ficton  Ooonty.  Proceedings 
and  Transactions  of  the  Nora  Scotia  Institute  of  Natural 
Scienoee,  Halifax,  1880,  Vol.  T,  pp.  119, 136, 192.— Eugene  A. 
South  On  the  geology  of  Florida.  Am.  Jonr.  Science,  April, 
1881,  p.  292.— Geo.  M.  Wheeler.  Annual  Beport  npon  the 
Geographical  Survey  of  the  Territory  of  the  United  States 
west  of  the  lOOtb  meridian.    Appendix  OO  of  the  Annual 

_;oogic 


164  BEPOST  ON  NATIOKAL  MUSEUM. 

Beport  of  the  Cbief  of  EngiDeers  for  1879.  338  pages.  An 
atlas  of  BIX  maps ;  also  several  large  maps  with  the  text — ^War- 
res  Upham.  The  geology  of  Central  and  Western'  Minnesota. 
A  preliminary  report.  Saint  Pant,  Minn.  33  pp. — Edward 
Orton.  Beview  of  Btratigraphical  geology  in  Eastern  Ohio, 
from  the  annual  report  of  the  secretary  of  state,  1879.  Colum- 
bus, Ohio,  1880.  pp.  33.— C.  G.  Bockwood,  jr.  Notices  of  re- 
cent American  earthquakes.  Am.  Jonr.  Science,  March,  1881, 
p.  183. 
(NsDM  JahTbncli,  1681,  xi,  Ui,  pp.  373-376.) 
B.  P.  Whitefield.  Notice  of  the  occnrrence  of  rocks  representing 
the  Marcellas  shales  of  New  York  In  Central  Ohia  Proc.  Am. 
Assoc.,  Saratoga  meeting,  August,  1879,  p.  297.— B.  H.  Chance. 
The  millstone  grit  in  England  and  PeonsylTania.  Am.  Jour. 
Sdeoce,  Febmary  1881,  xxi,  p.  137.— Andrew  S.  McCreatb. 
Second  report  of  progress  in  the  laboratory  of  tbe  second  geolo- 
gical survey  of  Pennsylvania.  J.  P.  Lesley,  State  geologist. 
Containing  commnmcations  by  Professor  Fracier,  F.  Piatt, 
and  J.  P.  Lesley.  438  pp. — Persifer  Frazer.  The  geology  of 
Lancaster  County,  second  geological  survey  of  Pennsylvania. — 
M.  E.  Wadsworth.  Notes  on  tbe  geology  of  tbe  iron  and  cop- 
per districts  of  Lake  Superior.  Bolletin  of  tbe  Mnsenm  of 
Comparative  Zoology  at  Harvard  College,  geological  series,  i, 
July,  1880.  1S7  pp. — Geology  of  Wisconsin.  Yol.  m,  survey 
of  1873-'79.  T.  C.  Cbamberlin,  State  geologist.  763  pp.— 
Geologioal  survey  of  Alabama;  report  of  progress  for  1877 
>78.  Eugene  A.  Smith,  State  geologist,  138  pp. — 0.  E.  Dutton. 
Beport  on  tbe  geology  of  tbe  high  plateaus  of  Utah,  1880. — 
Alexis  A.  Jalien.  On  the  geological  action  of  the  humos  acids. 
Proc.  Am.  Association,  August,  1870,  pp.  311-411. — W.  C 
EetT.  Tbe  mica  veins  of  Korth  Carolina.  Transactions  Am. 
Xnst— Mining  Engineers,  Feb.,  1880.— J.  S.  Diller.  Tbe  fels- 
ites  and  their  associated  rocks  north  of  Boston. — Proc.  Boston 
See.  of  Nat  Hist,  Jan.  21, 1880,  p.  386 J.  Peter  Lesley.  Sec- 
ond geological  survey  of  Pennsylvania.  Beports  fix>m  1874  to 
1880. 

(Nenes  Jahrbnoh,  1861,  xi,  lU,  pp.  380-390.) 
Dr.  Hawes  assisted  in  the  preparation  of  the  following  works,  which 
iboold  be  added  in  order  that  the  list  may  be  complete : 
A  oatalogne  of  tbe  flowering  plants  and  higher  cryptograms  growing 

without  cnlUvatioR  within  thirty  miles  of  Tale  College.    Published 

by  the  Berzelins  Society,  New  Haven,  1878. 
A  naiHif'  of  determinative  mineralogy,  with  an  introduction  on  blow- 

|4p»«naly8i8,  by  GLeorge  J.  Brush,  professor  of  mineralogy  in  tlie 

Sfe^Oeld  Scientiflc  School  of  Tale  College. 
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THE  COLLBOTIOH  OF  BUILDIMO  STOKEB. 

Abont  the  time  tliat  Dr.  Hawes  eoterod  upon  his  daties  as  a  curator 
at  the  National  Museam  he  also  assDised  charge  of  that  branch  of  the 
Tenth  Ceobus  relating  to  the  QaanyiDgindastries  of  the  United  States. 
Hisplan  wastomakeacompletecensasofallthegaarriesofBtone'worked 
in  the  conntry,  to  ascertain  the  amoont  and  valne  of  their  productions, 
the  nomber  of  men  employed,  and  all  the  &ct8  nsoally  included  in  cen- 
sos  reports;  in  addition  to  which  it  was  hoped  to  gain  a  large  amount 
of  information  of  more  strictly  scientific  interest.  In  order  to  carry  oat 
liiB  plana,  sjiecial  agents  or  collectors  were  employed,  in  all  cases  in 
vbich  it  was  possible,  men  of  scientific  attainments,  wboseedacation  and 
training  had  especially  fitted  them  for  the  work,  who  were  to  visit  the 
qaarries  in  person  and  gather  all  necessary  facts  of  economic  import- 
ance relative  to  the  industry,  besides  which  they  were  instructed  to  col- 
lect aU  additional  facts  possible  of  scientific  importance  but  perhaps  of 
less  practical  ralue.  Among  tbe  printed  questions  to  be  answered  rela- 
tive to  each  quarry  were  the  following:  "Kind  of  rock  quaniedl" 
**  Geological  age  of  formation  1"  "  Structure  of  natural  blocks  as  regards 
Btratiflcation  and  Jointingt"  "How  large  a  block  can  be  obtainedl" 
"  Principal  uses  for  which  it  is  employed  T "  &c. ;  or,  if  the  stone  was 
need  for  ornamental  purposes  only,  there  were  adde<d  such  questions  as, 
**  Wbat  are  the  qualities  that  render  this  stone  desirable  for  ornamental 
purposes  1 "  and,  "Is  it  suitable  for  ornaments  exposed  to  the  weather  T  ". 

From  each  quarry  two  specimens,  or  more  if  the  character  of  the  rock 
seemed  to  require  it  in  order  to  represent  it  in  all  its  varieties,  of  soffi- 
cient  size  to  be  dressed  into  four-inch  cnbes,  were  forwarded  by  mail 
to  the  Museum  for  farther  examination.  Here  a  corps  of  aids  and 
assistants  was  employed  to  work  up  the  material  as  it  came  in.  Bach 
specimen  on  its  arrival,  after  being  catalogued,  was  placed  in  the  hands 
of  stone-cutters  who  dressed  them  into  four-inch  cubes  the  difiTerent  fiwes 
of  the  cubes  being  finished  as  follows  :  Polished  in  front,  drafted  and 
pointed  on  the  left  side;  drafted  rock  face  upon  the  right  side;  rook 
fkce  behind,  and  smooth  sanded  or  chiseled  upon  the  top  and  bottom. 
This  preparation  was  modified  to  suit  individual  oases;  for  example, 
sandstones  which  do  not  polish,  had  the  l^nt  face  simply  rubbed 
smooth.  The  specimens  thus  prepared  were  placed  in  snitable  exhibit 
tioD  cases  and  properly  labelled,  where  they  might  be  examined  by  fdl 
who  wished. 

The  chips  made  in  the  process  of  dressing  wore  carefolly  saved  to  be 
DtiliEed  in  chemical  and  microscopic  analyses.  Also  specimens  from 
each  quarry,  so  far  ns  practicable,  were  to  bo  submitted  to  proper  tests, 
to  ascertain  their  powers  of  resistance  to  pressure.  Special  tests  were 
also  to  be  made  to  learn  the  absorptive  properties  of  the  various  kinds 
of  stone;  their  specific  gravity  and  weight  per  cnbie  foot;  their  powers 
of  resistance  to  the  effect  of  beat  and  frost-,  together  with  the  effoot  of 
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certain  iooladed  minerals  apon  their  weathering  properties.  Prepara- 
tions were  made  for  eztensiTe  chemical  analyses,  and  several  hundred 
thin  sections  prepared  for  microscopic  study. 

The  final  report  was  to  be  pobllshed  in  quarto  form  and  to  contain,  in 
addition  to  eztenBive  articles  npon  the  snhjeots  already  mentioned, 
chapters  on  the  history  of  the  quarrying  industry  of  the  United  States, 
and  upon  rock  weathering  and  decomposition  aa  illustrated  in  the  stone 
buildings  of  the  principal  cities  of  the  country.  It  was  also  to  contain 
onmrarous  plates  showing  the  rocks  both  as  they  appear  to  the  naked 
eye  and  as  seen  in  thin  sections  under  the  microscope.  Also  illnstrations 
of  some  of  the  principal  qnarries  and  of  special  machinery  used  in 
quarrying  and  dreasing  stone. 

When  it  l>ecame  evident  that  Dr.  Hawesconld  no  longer  oontlnne  his 
work  it  was  placed  in  other  hands  for  continnation,  bnt  the  long  delay 
already  caused  by  bis  illness  rendered  its  full  completion  impossible 
within  the  limits  of  time  prescribed  by  the  census,  and  it  was  therefore 
greatly  abbreviated.  Had  be  been  able  to  carry  out  his  plans  as  origl- 
nally  intended,  this  woald,  beyond  all  donbt,  have  been  the  most  impor- 
tant work  upon  the  subject  of  building  stones  ever  produced  in  this  or 
any  other  country. 
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APPEITDIX  A— LIST  OP  OFPICBB8,  JAJfUAET  1,  1888. 


6PENCEB  F.  BAIED .Swretory  o/tll>  AMUwmim /MKhtlloii;  iMrtdor. 

Q.  BBOWN  QOODE AtUtanl  Dbtelcr ;  Cwalor,  D^tttf  AH  tmd  Induttrf. 

TARLETON  H.  BEAK Cmvtor,  Dtp>t  IiMt^iofg,  and  Editor  a/ "Prooai^ingi." 

WILLIAU  H.  DALL B^iorarg  Cv^tor,  D*partmml  of  MoUu*U. 

FREDEBICK  P.  VEWEY,.JititUiit  Curator,  imOiarge  of  Deparlmnt  of  MeUtllKra. 

JAHE8  M.  FLDTT Honomrg  Cmrator,  BtcUon  t^f  Uattria  Ueiicii. 

EDWABD  FOBKMAN.:....JMiit<nl,  Dtparlme»t <tf  EOuiograplif. 
GEOBOB  P.  liERRlLL....A*iUtaiil,SeoHo*<}/BtiildttigSUmt». 

BICHABD  BATHBUK JtittoHt  Curator,  la  ekarge  Defft  of  UaHne  iKterUAralet. 

CHABLES  BAU Curator,  Dtpartmeni  of  Arehaiologg. 

SOBEBT  BIDQWAY Curator,  D^rttnenl  if  Birdi. 

CHABLES  T.  BILEY Honararg  Curator,  Departmail  <if  InMeet: 

FREDEBICK  W.TATLOE..CA«iU*(. 

FBEDEBICE  W.  TBUE XAbrartan  ;  Aotitig  Ctralor,  Deparlmmt  of  MamntaU. 

CHABLES  D.  WAl^OTT ..  .SoHorarg  J»et  Curator,  Dtp'l  of  Inverttbrale  PotiOi. 

LE8TEB  F.  WARD Sonorarg  Carelor,  Dtpartmettt  of  FotMl  ^antt. 

CHABLES  A.  WHITE Curator,  Deparim«)tt  of  Inv«rlrbratt  Fouilt. 

HENRY  C.  YARROW Honorary  Curator,  DopartiMntof  Herpetolog}/. 

WILLIAM  S.  YEATES Aetins  Curator,  Dvpartmtut  of  MineraU. 


APPENDIX  B.— BIBLKmBAPHY  OP  PUBLICATIONS  OP  THE 
MUSEUM  FOR  1882. 


I.— PAPEB8  BY  0FFICEB8  OF  THE  MUSEUM. 
Bean,  Tableton  H.    A  partial  bibliography  of  the  fiebes  of  the  Pa- 
cific coast  of  the  United  States  and  of  Alaska,  for  tbe  year  1880. 
(Proc.  U.  8.  Nat.  Mm.,  1881,  ir,  pp.  31»-317.) 

Notes  OD  flehes  collected  by  Capt.  Gbos.  Bendiie,  V.  S.  A.,  in 

Washington  Territory  and  Oregon,  May  to  October,  1881. 

fPiM.  U.  S.  Nat.  Mm.,  1882,  t,  pp.  89-93.) 

Note  on  the  occurrence  of  a  Silvery  Lamprey  {Idithyttmyzon 

eaatanetu  Oirard)  in  Loaieiana. 

(Pioc.  n.  8.  Nat.  Hoe.,  1683,  r,  pp.  U7-1I9.} 

Notes  on  birds  collected  in  Alaska  and  Eastern  Siberia  daring 

the  Bunmer  of  1880. 

(Proc.  U.  S.  Nnt.  Miw.   1882,  v,  pp.  144-173.)  GoOqIc 
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Bbin,  Tablbton  H.    TranBlation  of  note  on  the  habits  and  the  rearing 
of  the  Azolotl  (AmblffHoma  mexieanum),  by  M.  Garbonnler. 
(Proc.  U.  S.  Nat.  Van.,  ISSSt,  ▼,  pp.  22I-SSS.) 

Notes  on  a  collection  of  fishes  made  by  Capt.  Henry  E.  Nichols, 

U.  8.  K.,  in  British  Colombia  and  Bontbem  Alaska,  with  descrip- 
tions of  new  species  and  a  new  genos  (Delolepia). 

(Pi«c.  U.  8.  Hat.  Hub.,  1882,  v,pp.  463-474.) 

List  of  publications  of  the  United  States  National  Mnaeom. 

(Ball.  U.  8.  Kkt  Uiu.,  No.  IB,  pp.  1-13.) 

— ' —  Notes  on  a  shipment,  by  the  United  States  Fish  Commission 
of  California  salmon  (Onoorkj/nehut  ehouieha)  to  Tanner's  Creek, 
Indiana,  in  1876. 

(Ball.  U.  8.  Fiali  Com.,  1883,  i,  pp.  904-^06.) 

Account  of  »  shipment,  by  the  United  States  Fish  Commission, 

of  California  ealmon-fi?  (Oncorkynehut  chouieha)  to  Sonthem  Lonis- 
iana,  with  a  note  on  some  collections  made  at  Tickfaw. 

(Boll.  U.  S.  F.  C,  1882,  i,  pp.  205-206.) 

(J.  W.  Collins.)    An  inquiry  as  to  the  captnre  of  yonng  codfish 

in  Chesapeake  Bay. 

(Bull.  U.  a  F.  C,  1683, 1,  pp.  401-402.) 

Directions  for  collecting  and  preserving  fish. 

(Porecrt  and  Stmani,  No.  35,  Jon.  19, 1(«I,  XTU,  p.  493.) 

A  reprlat  from  Proo.  IT.  8.  Nat.  Mas.,  ISel,  iv,  pp.  335-336. 

Rainbow  and  other  Pacific  trout 

(Fon»t  and  8treaiii,  Juue  15,  1689,  XViit,  pp.  389-300.) 

See  aUo  Ooode  and  Bean. 
Dall,  William  H.    On  the  genera  of  Chitons. 
(Pioc.  U.  8.NatM(is.  1881,  iv,  pp.  379-391.) 

The  currents  and  temperatnres  of  Bering  Sea  and  the  adjacent 

waters. 

(Beport  U.  8.  Coast  Survey  for  1860,  App.  No.  16.) 
Separate  tUt,  p.  46,  maps  and  section.  Match,  1682. 

On  certain  Limpets  and  Chitons  from  the  deep  waters  off  the 

Eastern  coast  of  the  United  States. 

(Proc.  U.8.NBt.UaB.  1681,  iv,pp.  400-414.) 

ReprioMdia  Add.  aadkag.  Nat.  Hist.,  Loodon,  x  (16^),  11-36. 

List  of  i>apeni  by  William  Healey  Dall,  assistant,  V.  8.  Coast 

Snrvey,  honorary  curator,  U.  S.  National  Mnsenm.     1866-1882. 
Washington :  Jadd  &  Detweiler,  printers,  8to,  pp.  11. 

Notes  on  Alaska  Tertiary  deposit* 

(Amer.Jooni.  SoL,  Jaly,  18H2,  xziv,pp.67,66.) 

Biographical  sketch.    [Charles  Darwin.] 

(Proc.  BloL  Soc.  Wash.,  1682.  r,  pp.  56-59. 

Bead  before  the  society  Ma.v  12, 1682,  oa  the  ocoaolon  of  Uie  Darwin  memo- 
rial meeting. 
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Daix,  William  H.  Address  by  William  H.  Dall,  vice-president,  sec- 
tion F,  before  the  section  of  Biology,  American  AssociatioQ  for  the 
Advancement  of  Science,  Montreal  meeting,  Angust  23,  1882. 
Salem,  printed  at  the  Salem  Press,  1882,  8vo,  pp.  16. 

^  ■  Species  in  Bncciunm. 

(Nttohriclit.  d.  deaU.  malakozool.  QcmUh.,  Aug.-Sept.,  1882,  pp.  118-121.} 

Znm  Kapitel  der  "  Natnral  Selection.'* 

(Nnchricht.  d.  deata.  malakoiool.  OomUa.,  Oat.,  pp.  145-149.) 

Dall  iiber  das  Klima  von  Alaska. 

(ZeUaoh.  d.  Siterreichie.  Geaellfl.  C  Heteo.,  Sov.,  1892,  zvu,  pp.  443-444. 

Note  on  Oadinia  excentriM  Tiberi. 

(Amer.Nftt.,  Sept.,  1883,  p. 737.) 

Der  Qol&trom  nacb  den  nenesten  Forsclinngen. 

(Peten&aDDB  geogr.  MlttheUuDgeD,  1S83,  i,  pp.  19-31.) 

OooDE,  O.  BsowK.    The  eel  qnestion. 

(PoRst  and  StNam,  xvin,  1882,HBTchS,  pp.dl-83;  March  9,  pp.  111-113; 
Marchl6,pp.l3!(-133.) 

Materials  for  a  history  of  the  Swoidflsh. 

(Forest  ADd  Stream,  XVIII,  ISSS,  Jui)e3-2,  p.410;  July  20,  p.  492 ;  xix,  1882, 
Aug.  17,  p.  52;  Ang.24,  p.  70;  Aiig.31,  pp.  91,93;  Sept. 7,  pp.  111.  11£;  Sept. 
14,  pp.  132,133;  Sept. 21,  pp.  149, 150;  Oct. 5,  p.  193 ;  Oot.l9,  pp.231,232.) 

Abo  in  Trans.  Amer.  Fuh  Cnlt.  Asaoe.,  1882,  pp.  84-150. 

The  tazonomic  relations  and  geographical  distribntiou  of  the 

members  of  the  swordfish  family  [Xiphiidie), 

CPn>cU.S.Nat.Mns.,  1881,  iv,  pp. 415-433.) 

The  fisheries  of  the  world. 

(CfolopffidUof  PoIiHeal  Eoanotu;,  Chicago,  u,  pp.  211-231.) 

Benthodesmas,  a  new  genus  of  deep-sea  fishes,  allied  to  L^- 

dopns. 

(Pioe.  U.  8.  Nat  Hue.,  1681,  iv,  pp.  37»-383.) 

The  Mackerel. 

<pH)cBiol.8oe.WaBh.,  1, 1882,  p.32.) 

The  fishermen  of  the  United  States.    [Abstract] 

CTrana.  Anthrop.  Soo.  Waeh.,  I,  pp.  62-66. 

See  GooDE  and  Be:ak  ;  alto,  QooD£  and  Collins. 
GOODE,  G.  Brown,  and  Tableton  H.  Bean.    Benthodesmns,  a  nev 
genua  of  deep-sea  fishes,  allied  to  Lepidopns. 
(Proc  U.  S.  Nat.  Hiu.,  1881,  iv,  pp.  379-383.) 

A  list  of  the  species  of  fishes  recorded  as  occuiring  in  the  Gulf 

of  Mexico. 

(Fioo.U.S.Nat.Mat.,  1882,  v,  pp.S34^40.} 
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OooDE,  0-.  Bbown,  and  Takleton  H.  Beak.    DeecriptioDB  of  tven^- ' 

five  new  Bpeciea  of  flsli  from  the  Southern  United  States,  tmd  three 
nev  genera  Letharekia,  loglotnu,  and  ChriodorMt. 

{Fnw.U.aNst.Hiu.,  IBSZ,  V,  pp.413-437.) 

GOODB,  O.  Bbowk,  and  Capt  J.  W.  CoLLms.  The  winter  haddock 
flBhery  of  Kew  England. 

(Btill.  U.  8.  F. C,  1802, 1,  pp.  SM-S35.) 

The  winter  haddock  fishery  of  Kew  England. 

(Foreat  uid  Stream,  Kaj  18, 1883,  xviii,  pp.  311-313 ;  also  in  Trans.  Am«r. 
Flob  Cnlt.  Amoc.,  1889,  pp.  48-6&.) 

BATHBtm,  BiCHABD.  Dredging  stations  of  the  U.  S.  Fish  Oommis- 
Bion  steamer,  Fish  Hawk,  Lieut.  Z.  L.  Tanner,  IT.  S.  N.,  command- 
ing, for  1880, 1881,  and  1882,  with  temperature  and  other  obserra- 

tiODS. 

(BdU.  U.  a  Fish  Comm.,  Nov.  1882,  ii,  pp.  119-131.) 

List  of  marine  inrertebrates,  mainly  from  the  Sew  Enghuid 

coast,  distributed  by  the  United  States  Kational  Mosenm.    Series 
II. 

(Proo.  U.  S.  Nat.  Mas.,  1881,  IV,  pp.  398-303.) 

List  of  marine  invertebrates  from  the  New  England  coast,  dis- 
tributed by  the  U.  S.  National  Mnseum.  Series  nr.  Educational 
series. 

{Proo.  U.  S,  Nat.  Mns.,  If81,  iv,  pp.  304-307.    Feb-y.,  1882.) 

Notes  on  the  shrimp  and  prawn  fisheries  of  the  United  States. 

(BDlletin  n.  S.  FUh  Comm.,  U,  pp.  139-152.    Nov.,  1882.) 

See  also  Smith  and  Bathbun. 
BAtr,  Chables.    Articles  on  anthropological  subjects  contributed  to 
the  annnal  report  of  the  Smithsonian  Institntion,  from  1863  to 
1877,  by  Charles  Bau.  Washington.  Published  by  the  Smithsonian 
Institntion,  1882, 8vo,  pp.  z,  1-169. 

The  Mount  Piegah  (U.  S.)  stone  carvings, 

(NatnrB,  July  13,  1882,  p.  243). 

Die  Jadeitgegenstfinde  des  Nationat-Masenms  zu  Washing- 
ton. 

(AroUv  fOr  Anthropologie,  ISSS,  xiv,  pp.  167-163.) 

List  of  anthropological  publications,  1869-1882. 

(Proc.  U.  8.  Nat.  Moa.,  1881,  iv,  pp.  455-458.) 

Beview  of  "  Ancient  Scottish  lake-dwellings  or  orannogs,  with 

a  supplementary  chapter  on  lake-dwellings  in  England,"  by  Bobert 
Honro,  M.  A.,  M.  D.,  F.  S.  A.  Soot    Edinburgh,  1882. 

(The  NatioD,  October  96, 1883,  p.  3C3,  anonymous.) 
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BiDawAT,  BOBEBT.  Catalogue  of  Old  World  birds  Id  the  Uoited 
States  Natiooal  Mosenm. 

(Frao.  U.  8.  Nab  Has.,  1881,  it,  pp.  317-333.) 

The  obJ«ot  of  this  cktalogne,  as  expreaMd  in  tte  prafitoe,  "U  to  render  ap- 
puent  the  deaiderata  of  the  Natloaal  Hiuenm  in  the  way  of  Old  Wotid  blrda, 
M  that  mTueDnu  or  individaaU  dealing  to  make  exchanges  (or  donations) 
ma;  knew  what  Bpeciea  are  wanted."  The  total  munber  of  ipeoiea  enmneratMl 
is  1,339,  to  whiiih  there  have  been  many  addition!*  daring  the  year,  the  re> 
■nit  chiefly  of  ajadiolonadlatribntion  of  the  oatatogne.  It  ia  proposed  to 
pnbliah  annually  a  rapplemeut  to  thla  llat,  giving  the  names  of  all  the  ipeoles 
added  to  the  oolleotlon  during  the  year,  for  the  infonnatioa  of  those  ftom 
whom  aocesriona  to  the  ooUeotion  may  be  expected. 

^otes  on  some  Costa  Bican  birds. 

CPlDo.  U.  B.  Nat.  Moik,  1881,  iv,  pp.  333-337.) 

TMb  paper  is  based  npon  a  small  hnt  very  interesting  collection  of  birds 
preaeoted  by  Sr.  Don  Jo»6  C.  Zeledon,  of  San  Joe^  Costa  Bica,  and  mostly 
obtained  npon  the  roloanio  peak  of  Inud.  Ttiis  elevated  peak,  like  many 
otben  of  a  similar  oharaoter  ttironghont  tropical  America,  possrsses  a  nnmber 
of  entirely  peonliar  Hpecles,  increased  by  two  in  the  collection  upon  which 
tUa  paper  is  based,  viz,  a  very  pretty  wren  {TVoghdjilei  ookraonw),  and  a  re- 
markable, as  well  OS  totally  new  form  of  dendrooolaptine  bird  (_Aea»lliidopi 
WUrii),  the  genns  as  well  as  the  species  being  new. 

DcBcriptioD  of  a  new  flycatcber  and  a  sapposed  new  petrel 

from  the  Sandwich  Islands. 

(Proo.  U.  8.  Nat.  Mob.,  1881,  iv,  pp.  337-338.) 

The  birds  described  in  this  paper  are  new  and  very  distinct  species  (Ctosi- 
Mipli  telaleri  and  Ct/noeMorta  oryptolsiMwra)  from  the  island  of  Waimea  Eani. 
Theoraithologyof  the  Sandwich  Islands,  notwithstanding  tbeiracoesslbility, 
being  very  imperfectly  known,  every  addition  to  our  knowledge  of  the  birds 
of  these  islands  possesses  jieonliar  interest. 

Description  of  a  new  owl  fittm  Porto  Elco. 

(Proc.  U.  8.  Nat.  Mns.,  1881.  it,  pp.  368-371.) 

La  addition  to  the  description  of  a  new  species  ( J«(i>  portorUxntU),  this  paper 
treats  critically  of  the  nearly  ooemopoUtan  Alio  aocipitriniu,  or  short-eared 
owl,  and  its  allies. 

Descriptions  of  two  new  thrushes  from  the  United  States. 

{Proc.  U.  8.  Nat  Mns.,  1881,  it,  pp.  374-379.7 

The  birds  herein  described  are  Hi/U^ekla  /utosxeat  sslioioola,  or  willow 
IliTnsh,  from  the  Rocky  Uonntains,  and  ff.  alieim  biek»tUi,  tnia  the  CatsUlI 
Monntidns,  Kew  York.  The  latter  is  of  partionlar  iutoieet,  as  being  a  local  or 
get^raphical  race  of  a  species  which  breeds  abnDdantly  along  the  Arctic  coast 
ofNorUi  America,  and  which  was  supposed  to  be  specially  limited  to  that  dis- 
tiiot  daring  the  breeding  season.  Nevertheless,  Hr.  Engene  P.  BickneU,  of 
Biverdale,  N.  T.,  fonnd  a  smaller  and  darker  colored  form,  nnqnestionably 
referable  to  the  same  species,  breeding  npon  the  CatsUll  Uonntains,  at  an 
elevalios  of  about  4,000  feet. 

Oa  two  recent  additions  to  the  North  American  bird-faana, 

by  L.  BeldiDfc. 

(Proe.  D.  8.  Nat.  Une.,  1881, it,  pp.  414.&11.) 

Daring  the  winter  of  1881-^,  Ur.  L.  Holding,  of  Stockton,  Cal.,  made  an 

'llteanbeeqaent  additions  of  identified  species  nnmber  101,  making  a  total  of  1,44$ 
i^eeiea  now  in  tlie  collodion. 


172  BBFOBT  ON  NATIONAL  ICUSEUH. 

BiDGWAY,  BOBBBT — Coutinned. 

exploivtiODof  tbewMtemoout  Mid  Boathem  extramity  of  Lower  CkUfbrnla, 
in  th*  tntoraaU  of  Um  Nstional  HiiMam,  a  eaDaideraLle  portion  of  his  time 
being  spent  at  La  Pes,  on  theeasteni  stdeof  thepeninaida.  Among  tbebirdt 
obtained  at  tliia  locality  was  a  aingle  example  of  Bwinboe's  wagtail  (JfobMilla 
ocutarU),  a  epeciea  belonging  to  eaatem  Asia,  ao  tbat  tlie  individaal  in  qoM- 
tion  mnet  in  all  pmbabilitf  have  oroeeed  the  PacIBo  Ocean,  pcthapa  aided 
by  aome  veesel  bound  toward  onr  Bhoreo.  The  other,  ■  Hezioan  ap«ciea,  the 
obeatnnt- headed  yellow  warbler,  (^Dndrteea  bryanti),  first  deeoribed  in  1ST4, 
Ur.  Beldingfbnnd  tobe  a  common  Inhabitant  of  tbemaDgroTe  tbloketaiUit- 
Ing  the  Onlf  ehore. 

Description  of  Beveral  new  rac«8  of  American  birds. 

(Fmw.  U.  S.  Nat.  Hub.,  1683,  v,  pp.  9-15.) 

The  new  birds  described  in  this  article  are  (1)  Mathrioplena  aurirMtrll  wot. 
dMtslU,  fh>m  weetem  Uesico;  (S)  Mimui  gUrmt  lowrssod,  fhim  eaathem 
Uezlco;  (3)if«rKl«JliwirMtrlfffnijrMitt,fromtheTieallariasIilands;  (4)  £la- 
Ha  ttdti*  gaaltmaUa,  fhim  Qastemala ;  (5)  CAosusa  fateiata  AsMtsvi,  fh>m 
the  Interior  of  California;  and  {6}  P«riMrnM  osiiadnitii  olfrieaplIlM,  ftom 
Labrador. 

On  the  genera  HarporhyttekuB,  Cabanis,  and   Methrioptenu 

Beichenbacb,  with  a  description  of  a  new  genua  of  Miminte. 

(Proo.  V.  S.  Nat.  Hns.,  IBSS,  T,  pp.  43-48.) 

The  purport  of  this  paper  is  the  definition  of  eharaoters  distingalBbing  two 
genera  whioh  had  been  previonslyoonfonnded.  AnewallledganD8{inswdM), 
also  related  to  Mimtu,  la  inatilnted  for  Vba  Harporhgneikut  gratitoni  Boird. 

'    Critical  remarks  on  the  tree  creepers  (Certhia)  of  Europe  and 

Xorth  America. 

(Proo.  U.  8.  Nat.  Hoa.,  183S,V,  pp.  111-116.) 

Thia  paper,  baaed  apon  extenaive  material  in  the  National  Upsenm,  defines 
the  diatinotlTe  eharaoters  of  several  Palsarotio  and  North  Am^oan  races 
of  CirtMa  /ssUUsrit,  among  which  the  following  are  described  for  tbs  flrat 
time:  (1)  (7. /osUUsrii  Mtassloo,  from  the  British  Islands;  («)  C. /aaiiHarii 
•watoso,  fhim  the  Booky  Uonntaina;  and  (3)  C.  famiUmrU  oeeUmtalit,  tnta 
the  FaolBc  coast  oT  North  America. 

Description  of  some  new  N'orth  American  birds. 

(Proo.  U.  8.  Nat.  Una.,  1683,  v.pp.  343-U6.) 
ThespeolesdoacribedaraCaCJkcrpMsuacioaaiMjisaolHtaiNt,  California;  LophO' 

jihaHe*l>MrM(iu;HMK«,UlddlePcovlnoe  of  United  Stales;  QaoOdgpU  btWagt, 
San  Jos6  del  Csbo,  Lower  California;  JZalJw  Mdts^,  Espiritn  8aQto  lalsads. 
Lower  California,  of  whloh  the  types  are  all  in  National  Mnsenm  collection. 

On  an  apparently  new  heron  from  Florida. 

(BdU.  Nntt.  Om.  CInb,  1, 1883,  vu,  pp.  1-fl.) 
ThisartioIeembodlesaieTiswof  theqaestionof  dlohromatism  in.^H«a  sosi 

diKlalii  (first  hinted  at  by  the  aathor  in  ths  BnlleUu  of  the  U.  8.  OeoL  and 
Geog.  SnrToy  of  the  Terr.,  1, 1876,  iv,  pp.  t  -336),  and  also  brings  to  nuttce 
on  aUied  diohromatlo  species,  or  race,  from  western  Florida,  named  Arita 
wordi,  in  honor  of  its  diacoTerer,  Hr.  C.  W.  Ward,  of  Fontiso,  Hiob.,  who 
generonsly  fnrniabed  the  &ats  and  specimen  npon  wUob  ths  new  speolea 
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BiiHSWAT,  BoBEBT.    NotesoD  some  of  tbe  blrda  obsoTvetl  near  Wheat- 
land, Kdoz  County,  Indiaua,  in  the  spring  of  1881. 
(BnlL  Natl.  OTn.ClDl>,  1,1882,711,  pp.,  15^23.) 

Thk  paper  pnwuto  tho  ahief  reanlts  of  »  ooUecting  trip  to  the  locality  Id 
qnertion,  in  the  lotereat  of  the  NAtlonal  MoMum. 

'  Ob  the  generic  name  ffetminthophi^a. 

(BnlL  Natb  Oni,  Clab,  1, 1S82,  vn,  pp.  53-54.) 

This  pftper  colla  kttentiou  to  tlie  neoeaaity  ( if  tbe  mlea  ef  nomenolAtore  be 
itrictly  ftdhored  to)  of  sapprMsing  this  iiBme  aa  njed  &r  a  North  Ameiloiu) 
geooB  of  worbleis,  it  huTiog  b««n  applied  forty-Hveii  yean  prevloiuly  to  ao 
BnUralydiMitnilar  Earopean  groap,  inoliidliig  the  nightingale  and  tedbmwt. 
In  order  to  reader  the  cliange  as  alight  oa  poaaible,  the  nune  HelmbitkopUla 
iapropooed. 

The  great  black-backed  gall  (Larua  vtarimu),  fh)m  a  new 

locality. 

(Boll.  Natt.  Oni.Clnh,  1,  iea!,Tn,p.  eo.) 

The  known  rango  of  this  speotea  hoa  Inen  greatly  extended  by  •peoimeua 
from  Herald  Island,  in  the  Arotlo  Ooean,  north  of  Bering  Strait,  and  Port 
Clarence,  on  the  Atlantio  aide  of  the  lame  strait,  coUeoted  by  Captain  Hooper, 
U.S. Cotter  "Corwin,"  and  Dr.  T.H.Bean,  oniator  Department  of  Fiahet, 
U.  S.  National  Hoeenm.  The  neareat  previonaly  recorded  locality  was  Japan. 

Additions  to  the  cattdogne  of  ^orth  American  birdH. 

(Bnll.  NnU  Dm.  Clnh,  1, 188!,  TU,  p.  ei.) 

The  additions  (to  the  catalogue  pnbliahed  by  the  National  Maaeam  In  1881) 
are  Noa.  UO*,  BiUMfuUgijum*  Bel.  (little  blaok  hawk) ;  440",  B.  broAyant 
TieiU.  (sbort-taUed  hawk,  white-ftanted  Hawk);  708,  i^^aw  frorealfa  Cory 
(northern  shearwater);  and  717*,  (EttrtlaUt  gtlaria  Peale  (Peale's  petrel). 
The  numbers  prefixed  Indicate  their  poadtion  aa  interpolated  Id  the  catalogue 
in  question. 

Distribution  of  the  fish  crow  (Oorvu$  otaifragui). 

(BdU.  Nntt.  Oro.  Clab,  4, 1683,  vn,  p.  950.) 

lliia  anppoaed  striotly  littoral  apeclM  found  among  the  mountains  of  Vir- 
ginia, at  leaat  aixt;  miles  from  t^«  neatest  tide-water. 

Birds  new  to  or  rare  in  the  District  of  Oolnmbia. 

(BuIL  Nntt.  Dm.  Clnb,  4,  188S,T1I,  p.  253.) 

The  apaoies  given,  verifled  by  apeoimana  in  the  National  Hnaenm  oolleoHou, 
ar«  the  following:  tBewick'a  wren  (TtryoauMtM  hevUM);  yellow-throated 
waibler  (Dmiraea  dominion);  loggerhead  shrike  (Lamiut  iMdaviefMiw);  and 
aharp- tailed  dnah  (Amwodroauu  eantUuMui). 

List  of  additioaa  to  the  catalogue  of  Iforth  Americau  birds. 

(Boll.  NnU.  Cm.  Club,  4,  1882,  vn,  pp.  S57, 258.) 

Thia  list  ia  anpplementary  to  that  pnhlislied  in  the  Jannary  nnmber  of  tbe 
same  Joonial  (No.  15),  and  inolodee  snbeeqnent  additions,  given  "fbr  the 
.  benefit  of  those  who,  for  varloua  reaaons,  are  not  able  to  keep  the  mn  of  aU 
the  new  diaroveriea."  Tliere  are  twenty-two  apeoles,  as  fbltows:  So,  Sylo- 
aickiafaieaetmi  aaUoiooIa  Kidgw.  (Willow  thmah)  3a.  ff.  aUeia  MdbialH  Eidgw. 
(BloknelPa  thmah).  3Sa,  CkamtM/atelala  kenttuaei  Ridgw.  (Pallid  groond.  tit). 
3»a,  Xflptaptsaaa  faontaftu  gritut  Rldgw.  (Gray  titmonae).  66t,  <VtU<t/saiUi 
a  Bidgw.  (Bocky  Mountain  oreepw).  59fr,  CaOeijat  awatoaaaa  fwueht- 
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lolw  Bldgw.  (Pnnctalated  w»n),  69',  Motaeilla  oeuUtrii  Swinb.  (Swinhoo'a 
wagtaU).  93*,  Dendraea  vttUloti  bryaM  Ridgw.  (Cbutnnt-heftded  jaUow 
wvbler).  123*,  GaotklgpU  bMiKgi  Bidgw.  (Beldlng's  yeUow-tlmwt).  U4<i, 
FItm  A>rf((Mi<  Xtplinui  Brewst.  [Btepbeta'  YlT«o),S30b,  PetmaaruJIaipieremtgoa 
Brown.  (Bock  apwrow).  2970,  P«rtwreiu  oanodnuti  al^rloapilliM  Bldgw.  (Lab- 
rador Ja;).  3Ild,  MyiarekiM  aiKciMiiiiM  eooperi  Baird  (Cooper's  SjiMteher). 
3&te,  Caprimulgtu  ttx^emt  aritoi.a  Brewrt.  (Stephens'  vhippoorwill).  40Q«, 
8oop*  atio  bmdiroi  Brewat.  (Califoniia  mottled  owl).  452*,  Gj/parcluu  papa 
Unn.  (King  Tnltnre).  475a,  Lagopm  muttu  ninkardti  Brehm.  (GreenlBiid 
ptaimigan).  475»,  L.mulu*  alJiJl«M<i Tumor  (Atkhan  pUrmigan).  486*,  Jrdea 
wordf  Bidgw.  (Ward's  heron).  669*,  AiIIm  M<»api  Biagw.  (Beldlag's  raU). 
701*,  Diomtdet  melanopliryi  Temm.  (Spectacled  albatroia). 

BiLET,  Ohables  Y.  [  United  States]  Department  o/Agrictilture.  Special 
report  Ko.  11.  The  Silk-worm ;  beiog  a  brief  tnaDoal  of  iastmotions 
for  the  prodaotion  of  silk.  Second  ^tion.  Prepared  by  direction 
of  the  CommisBioner  of  Agrioaltore,  by  C.  V.  Biley,  M.  A.,  Ph.  J>., 
eDtomoIostst,  Wasbiugtpo,  1882,37  p.,  ill. 

Drges  praoticobility  and  desirability  of  tbe  onltnro  of  Sertcaria  nort  In  the 
United  States ;  gives  estimates  of  the  profits  of  silk-ctallTire ;  a  brief  natnnl 
hiatoryof  8.  nort,  with  lla  enemlea,  dlseasee,  and  food-plants;  direotions  for 
the  anltnre  of  the  inseotsand  tbe  reeling  of  silk,  and  a  glosaar;  of  terms  naed 
to  allk-oaltare.  Correots  enon  in  the  estimates  given  in  tbe  fliat  edition, 
makes  ether  Tainer  changes,  and  addi  Introdnctioo  on  tbe  leqnisitea  of  snc- 
ceaafitl  Eilk-onltnre. 

On  the  oviposition  of  Prodoxtu  deeipient, 

(Amer.  Nat.,  Jan.,  188S,  T,  pp.  62-63.) 

An  abatrkot  of  a  paper  leod  at  tbe  Cinoionatl  meeting  of  the  A.  A.  A.  8.  on 
the  time  and  manner  of  OTtpositfon  of  Prodtnemt  deelpInM  in  stem  of  Fmooq 
Jllameiitout, 

Horn's  claasiflcatloo  of  the  Carabida.' 

(Amer. Nat.,  Jan.,  lae!!,  XVI,  pp.  63-64.) 

A  notice  of  O.  H.  Hora's  "On  tbe  genera  of  Carvbida,  with  special  refer- 
ence to  the  lanuaaf  boreal  Ameiloa" (Trans.  AD]er,£ntom.Soe.,  Jnly-Oot., 
1881,  IX,  pp.  91-196,  pi.  3-10) ;  ahowa  ueceBSitf  for  bi«ad  view  in  the  per- 
formance of  claaslflcatory  work. 

New  insects  injurious  to  agricultore. 

(Amer.Nnt.,  Feb.,  1882,zvi,  pp^l51-tSS.) 

An  abstract  of  a  paper  read  at  the  Cincinnati  meeting  of  the  A.  A.  A.  S. ; 
stat«a  that  tbeoccnrrenoeof  preTieasIy  nunoticed nozlona Insects iadne srane- 
timea  totheintrodnction  of  species  &om  abroad,  Mmetimes  to  pravioiuly- 
eziating  unnoticed  species,  and  at  other  times  to  tbe  acqniaitloaaf  nawbabita 
bj  pr«T]oasl;-kDOwn  innoxioos  species.  In  the  last  obsb  the  acqoldtion  of 
new  habits  may  be  accompanied  by  the  acquisition  of  new  deecriptional  ohar- 
aotem,  constitnting  of  tbe  insect  a  new  specie*.  New  epecles  may  tbns  be- 
come developed  within  brief  periods  of  tine. 
. Locnst  probabilities  for  1882. 

(Amer.Nat.,  Feb.,  1882,  TV,  p.  153.) 

Olvea  the  Itinerary  of  Lawrence  Braner  in  Utah,  Idaho,  Montana,  and  Waah- 
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ingtoD  Territory,  and  nporta  foTorablo  pnwpeots  of  immanity  from  raTages- 
of  Colopt«niu*preliu  in  tSes. 

A  tie\r  depredator  iofestiiig  wheat  stalks. 

<Amer.Nat..Mu.,  1883,  xvi,  pp. 947-248,  fig.  1.) 

TJiis  insect  waa  deacribed  aa  a  new  wheat  pest,  undor  the  name  of  Aoioiia 
uUgmii,  b;  Q.  H.  Frenoli,  in  Piairie  Farmer,  31  Deo.,  1881 ;  and  in  bis  "  Two 
newspeciesof  7wMania'*(Ciui.  Entom.,  Jan.,  1882,  XIV,  pp.  9-10),  is  aapeoies 
of  Enfelaua,  doabtlew  parautia  on  some  of  the  wheat-stalk  teedeta  and  prob- 
ably on  some  speciesof  Citvnp*;  habita  and  Sgnres  of  larra  ara  also  given 
and  deaoriptioDB  of  female  imago  of  ItotowM  triliei  n.  sp.  (preTionsly  charac- 
terised by  aathor  in  Boral  New  Torker,  March  4,  ld>J2},  which  is  iqJaTions  to 
wheat;  gives  compariaoa  between  /.  triUoa  and  I.  Kordni;  states  doaht  oon- 
caraingthe  liabltsof  /.  liaearaof  Earope,  and  the  relative  conspiouoasneaa  of 
the  "homeralspot"  InEoropean,  Aioericao,  andAnstralianspeoiesof/MfoSM. 

Further  notes  on  the  imported  clover-leaf  weevil,  FKytonomtu 

punetatua. 

(Ainer.Nat.,Mar.,  1882,xvi,  pp.  24B-249.) 
Specimens  of  a  variety  of  nyioMowiupimetahu,  anppoaad  to  have  been  col- 
lected In  Canada  in  1853,  and  In  Pennsylvania,  described  hy  LeConte  aa  P. 
opiMtw,  in  1876  \  citations  of  other  instances  in  which  ii^jnrions  insects  bavs 
been  overlooked  for  a  long  time,  or  scantily  colleotod;  probability  that  plant- 
Iseding  coleoptera  imported  from  Ennipe  will  not  spread  far  Snm  the  Atlantic 
coast ;  some  snch  species,  injnriona  in  Eniope,  ore  thbs  &r  innoxions  in  this 
country ;  blbernation  of  and  means  against  P. jwaclafn*. 

Poeaible  food-plants  for  the  cotton-worm. 

(Amer.  Nat.,  April,  1882,  XTi,pp.  327-329.) 

AU*ia  argUiaeea  is,  so  far  as  known,  striotJy  confined  to  GoMjiplast  as  afbod- 
plaat;  locality  list  of  tbe  MalVBoetBa[Dorthea*tcmUnitedStates,npoD  some 
of  which  plants  the  larva  of  the  Aletia  will  probably  be  found;  physical  char- 
acters and  geographical  distrlbntion  of  Tmia  lobaW,  on  which  larva  of 
^■osil*  eroM  occnr ;  egg  and  larva  of  the  Attomit  and  the  AleUa. 

Lichtenstein'a  theory  as  to  dimorphic,  asexaal  females. 

(Amer.  Nat.,  Hay,  1882,  xvi,  p.  409.) 

Criticises  J.  Lichtenstein'a  theory  that  "winged  fanole"  Aphides  and 
"saeznal  female"  Cynipids  are  larvieand  their  eggs  pnpB;  corrects  errors 
mparison  of  these  foims  with  the  hypermetamorphotio  stages  of 


Injarioas  insects  in  California. 

(Amer.  NaL,  Hay,  1882,  zvi,  p.  410.) 

VoticB  of  Matthew  Cooke's  "A  treatise  on  the  insects  iqjnrione  to  ihiitand 
froit-tiesa  of  the  State  of  California,  1881,"  with  indication  of  a  few  errors  in 
specific  determination. 
The  cottoD-worm.    How  its  ravages  may  be  prevented  and  the  insect 
destroyed.    TVfaat  an  eminent  entomologist  has  to  say  on  tbe  sub- 
ject 

Some  facts  of  interest  to  planters  in  the  flooded  district. 

(N  .0.  Timea-Democrat,  May  7, 1882. ) 

Stoteaprobabilit.vof  nnnsnal  injury  to  the  ootton  crop  in  the  Hlsrisdppi 
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Biver  AttthfJUHaargillactain  I883,oirlngtotbsbelat«iient  of  theeropb; 
floods;  want  of  auitable  mnchinea  for  deatroylDg  these  insaoto;  deaoribeathe 
maohinea  for  this  purpose  inTented  duriag  the  iUTestigstiona  of  the  U.  8.  En- 
tomologtcal  CommiHion ;  meotioDB  poiaooB  available  for  nse ;  atatea  adraii- 
tages  of  early  application  of  poisona,  and  deeoribes  methods  for  the  prepara- 
tion and  applioBtion  of  theae  poiaona. 

Habits  of  Cgbocepkalua. 

(Auer.  Nat.,  Jnne,  1883,  xvi,  p.  S14. } 

OgboetpJialM  nigrituiut  feeds  on  the  aoale-inaect  CklonaipU  plm\foUa,  on 
i^iwalliotHiiuSonth  Carolina,  and  C.eatf/'onriciu  odd  Cocdd  on  apple  treea 
1b  Caltfomia.  - 

The  tiiunguliu  of  Meloida. 

(Anun. Nnt,,  Jnne,  18%,  xvi,  p. 515.) 

J.  Lichtenatein  atates  that  th«  trinDgoltn  of  MtUt  pnttcambaut  wai  de- 
scribed in  J.  L.  Friscb'a  "  Beaohreibang  von  aUetley  luaecten  in  Teatsobland," 
17Z7,  VI,  p.  15 ;  all  knowledge  of  it,  however,  waa  afterward  lost. 

Hibernation  of  tlie  anny  worm. 

(Amer.  Nat.,  Jane,  1669,  xtt,  p.  516.} 

Gives  conftnnation  of  author's  views,  as  revised  in  18S0,  in  regard  to  the 
Jilbematian  of  Lmieania  imiptmet*  ;  mentions  pre&rred  looalities  for  ovipod- 
tion  ;  Htatesproipectsof  extensive  injary  by  these  inaeets  in  the  morencvth- 
ern  Stat«s  in  1683. 

Tbe  Qtilization  of  oots  ia  borticnltare. 

(Nature,  e  Jane,  18iS.) 

Abatraat  of  C.  J.  Uaogowau'a  "  Utllitatlon  of  auta  aa  Insect  destioysn"  in 
China  (North  China  Herald,  4  April,  168!) ;  capture  and  sale  of  two  apeeiea 
of  ants  which  bnild  neats  in  trees,  and  ooloniiatlon  of  these  ants  In  orange 
orohanlB  to  destroy  tbe  insects  iqlarloas  to  thoee  treea, 

^    Repelling  insects  by  malodorants. 

(Amer.Nat.,Jaly,188S,xvi,p.686. ) 

This  ia  a  critical  review  of  J.  A.  Lintner's  "  A  new  principle  in  protection 

from  Insect  attack  "  (Proo.Weotem  N.  Y.  Hort,  Boo.  for  16^  t. p. ); 

states  that  odorous  sobstanoea  repel  inaecta  more  bf  their  toxlo  properties 
than  b;  their  odor ;  tnentione  failnie  of  attempts  by  the  nae  of  atroDgly 
smelling  anbatanoea  to  prevent  ovipoaitlon,  and  ahowa  that  the  aensea  Of  Sight, 
toaota,  and  taste  are  generally  more  important  In  the  insect  eoonomy  than  the 
sense  uf  smell. 

Habits  of  Coscinoptera  dominioana. 

(Amer.  Nat.,  Jnly,  IBfcB,  xvi,  p.  596. ) 

Annonncea  discovery  by  F.  B.  King  that  Coietnoptera  domiitkaiut  ia  Ingoili- 
nons  in  ants'  neats  in  ita  earlier  states;  occnrrenceofalmilorhabltsin  related 
•peciea. 

■  Change  of  habit ;  two  new  enemies  of  the  egg-plant. 

(Amer.  Nat.,  Aug.,  1682,  xvr,  p.  07B-«T9.) 

DsMribes  sudden  aoqnisitlon  by  Dorypkorajimeta  and  by  C!a«*Ua  Iscoiia  of 
the  habit  of  feeding  on  iSoIiiMiim  melongma,  theaa  apedea  having  been  finmd 
pT«vioiiBly  on  S.  oaroUamw  and  S.  elaat*ifoHmm,  leapectirely;  oeonzTenoe 
of  C.UxanaoD  S.  earvlinente  ;  geographical  diatribatlon  of  theae  two  iasMta. 
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BiLBT,  Ohableb  y.    yotes  on  Microgastets. 

(Amer.  Nat. ,  Aug.,  1688,  xn,  p.  6T9-680. ) 

Aoritioal  review  of  A.  8.  Paokard,  Jr.'s,  "Deaoiiptloiuof  aomenflwlchnen- 
mon  puMit«a  of  North  AnMrioui  bnttBrflles"  (Proa.  Boat.  Soo.  Nat.  Hist. ,  18B0, 
xn,  p.  18-36);  synonymleal  nota  on  Mkirogatttr  earbtata  [=2f.  geh^ia 
Tar.],  If.  pUridU  [apeoiOo  name  preoooapied]  i^^Apatttelei  eongregatut  tbt. 
pieriMMTtt  n.  Tar.],  U.  oialuito  [=JfantaM  cons'^egattu  rar.],  Af.  [.ijMM- 
lOf]  eardiOMla  and  Af.  [A.I  Iimatw. 

The  "  overflow  bogs"  in  Oalifomia. 

(Aii]er.Nat..Aag.,  1888,  xvi,  p.  681-68S.) 

ExtTMt  from  a  letter  of  Hia.  A.  E.  Bnah,  deeoriblng  the  ooonrrenoe  of 
Platgmu  mMtiUcoUU  In  CiUifomla'  in  snch  abundaDoe  at  certain  aeasous  aa  to 
beoome  a  nnlsaikoe  to  man. 

Probable  soand  organs  in  Sphingid  pcpe. 

(AflHir.Nat.i8ept.,l!«S,ZTi,p.  745-746.) 

Dceoribea  oecnrrenoe  of  a  peonllar  etractnre  on  the  abdominal  Joints  of  the 
papn  of  oertain  i^kiitgUa;  genera  in  whioh  this  Btmotare  ia  obaerred ;  prob- 
able oonnection  of  this  itmotore  with  tlie  Auction  of  prodncing  sonnd,  aa 
obeerred  in  ^Unx  ofropo*. 

Ib  Oyrtonewra  a  parasite  or  a  scavenger  t 

(Amer.  Nat.,  Bept. ,  1689,  XTI,  p.  74&-747. } 

Deaorlbea  OgrtOMura  *Uib*lau  bred  from  pnpn  of  AUUa  argUlaeea!  Btatea 
nsnal  food  of  tbJa  Bpnoles;  axpiewee  donbt  whether  the  epeolee  is  a  parasite 
or  is  only  »  soaTenger  in  deoayed  pnpa ;  thinks  Ph«ra  aittta  merely  a  soav- 
enger;  deacrlbea  great  liability  of  pnpn  of  Aletia  to  deoay. 

J)enodenu  puHUut  as  a  mnsenm  pest. 

<Amer.  Hat.,  Sept.,  1683,  xvi,  p.  747. ) 

Deecribea  imagos  of  Dinodenu  puttttu*  foedlog  on  oork  and  paper  lining  in 
an  insect  box;  states  that  they  oecnr  nsoaUy  in  drags  and  other  stored  and 
dry  Tegetable  prodnots. 

.:— —    Habits  of  Folycaon  eon/ertut  Leo. 
(Amer.  Nat,  Sept.,  IBBB,  xvi,  p.  747.) 

The  imago*  of  PoIjtooM  oottfartttt  bore  in  twigs  of  apple  and  pear  tress  and 
grape  Tines;  the  larrn  probably  Utd  in  the  dead  and  dry  wood  of  fbrest  trees. 

MyrmecophUons  Goleoptera. 

(Amer.  Nat..  Sept.,  1882,  xvi,  p.  747, 748.) 

Annoonces  dlsoovery,  by  Lawrence  Bonner,  that  larvn  and  Im^os  of  At- 
fivHa  MrMpM  live  in  hills  of  Fnmiea  mfa  in  Nebmska ;  and  by  Theodor  Per- 
gande,  of  pnpn  of  Hymmonu  ntflpe*  in  nest  of  Fomioa  fitoa,  and  of  S. 
obtemnu  in  neat  of  another  Rpeoiee  of  ajit ;  mentions  known  mynnecopbilons 
habits  of  Cttonia,  OremMtocMItu,  Bttfaria  oottanea  (in  nests  of  SalmtoptU  xsloni), 
WmtbiioiMm  and  AntUeiu;  work  of  E.  A.  Sohwars  npon  myrmecophilons 


^OOQ 


-    doada  tt^tmtleam, 

(Oaidenei'B  Monthly,  S^t.,  1882,  v,p. >.) 

A  critical  review  of  "  the  short  paragraph  on  cicada"  (op.  M.,  Ang.,  188S, 

1  p.  M7),  with  reprint  of  the  not«a  on  "  Cioada  stplMiwin,"  in  Boll. 

No.  e,  U.  S.  Entom.  Comm.,  1881,  p.  58-69 ;  gives  orthography  of  the  names  of 
H.  Mis.  26 12  -  I 
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C.  i^lmdBCim  and  C.  trttheim;  the  natonl  relatiom  or  •peciflo  distiuotDeM 
of  tbe  two  (bnns  •)>  turned,  and  ahom  the  indiathigaUbKbiUty  of  tbe  apecles  of 
oert^D  genera  by  the  examination  of  cabinet  fpeeimeDa ;  Btatea  that  dlmor- 
pbie  tiatoB  of  Idontloal  apecJee  are  mote  nuneroDa  than  nanally  reoognlied, 
and  that  Mttttotpora  doadbm  Is  paraaltio  on  Oloada. 

Buffalo  tree-bopper  iiynrions  to  potatoes. 

(Amer.Kat.Oot.,  1682,  rvi,p.833.) 

Deaeribee  habita,  fbod-planta,  and  ravages  of  Ghvm  tatelM. 

• A  new  mnsenm  pest. 

(Amer.  Nat,  Oct,  1888,  ivi,  p.  886.) 

Annonnoea  the  discoTeiy,  by  Mra.  A.  E.  Bash,  of  Ptrtmtgatama  wwt«galaw 
M  a  peat  in  coUectiona  of  inaeeta. 

Bemarkable  felting  cansed  by  a  beetle. 

(BnmlNew  Torker,  14  Cot.,  1882). 

Modified  reprint,  with  same  title. 

(Auer.Nat,  Dee.,  1883,  zn,  p.  1018-1019). 

Thia  ia  a  dMeription  of  the  feltloK  of  the  Interior  of  A  plllow'tieldng,  with 
fragments  of  fenthan,fomMd  by  theravageaof  Jtlagmuu  mtgatvma  within  a 
feather  pillow. 
.         The  Bnokeye  leaf-stem  borer. 

(Amer.  Nat,  Nov.,  1882,  xn,  p.  913-914.) 

State*  that  the  inaeot  mentioned  as  Strioortt  butmetatia  In  [aothoi's]  "The 
permanent  enbeeotioo  of  entomology  at  the  recent  meeting  of  the  A.  A.  A.  S.," 
(Amer.  Nat,  Deo.,  1861,  XTi),  p.  1009-1010,  Is  totally  different  from  that  spe- 
cies, and  Is  here  named  Seriwrii  etagpolaaiia  n.  sp. ;  gives  habits  and  fbod- 
planls  of  thiB  species  and  of  Proltoterat  atettlana,  and  points  ont  dlstlnotiona 
between  these  two  species. 

Species  of  Otiorhynchida  injnrions  to  cnltiTated  plants. 

(Amer.  Nat.,  Nov..  188!.  xvi,  p.  91&-916. 

Of  North  American  Otioriynehidai  the  development  and  earlier  stages  of 
only  one  species  (Aramistu  f»ll«ri)  are  known;  imogos  of  two  species  have 
become  notioeably  ii^nrions ;  the  fbod-plante  of  eight  other  species  were  pre- 
vlonsly  known ;  announces  discovery,  by  G.  P.  Pefler,  of  the  iqjnriea  of  Aaam- 
eAf  ffTiMa  Dpon  roots  of  apple  and  pear  trees,  and  gives  list  of  food-plants  of 
the  above-mentioned  spedea. 

^^^—    A  new  lioe-stalk  borer;  genua  grindiog. 

(Amer.  Nat,  Deo.,  1682,  xvi,  p.  1014-1015.) 

An  extract  from  the  author's  "The  rice-stalk  borer"  (Bept  [U.S.]  Com* 
mlsa.  Agric.  for  1881  and  1882, 1883  [Jan.,  1883]  ),  p.  134-135,  with  additional 
remarks;  CAflo  orytaeellut. 

Is  the  same  bb  Diphrj/z  proiatella;  mentions  that  the  genus  D^ttryt  was 
stated  by  Lord  Walsingham  [T.  de  Qrey]  to  hare  been  fbnnded  by  A.  S. 
Grote  on  a  mutilated  specimen  (as  stispected  by  the  author),  with  mistake  of 
maxillaiy  for  labial  palpL 

The  army-worm  in  1682. 

(Amer.  Nat.Dec,  1882, Xvi, p.  1017.) 

State*  oocnrrence  of  Leneania  tinipunefa  In  great  abundance  and  with  dift> 
astious  etfoota,  specially  in  sonthem  United  States,  in  189S. 

Google 
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BiLEY,  Chableb  V.    The  vheat-stalk  worm  on  the  Pacific  coast. 
(Amer.  Nat.,  Deo.,  1882,  XTi.p.  1017-1018.) 

AtmoniiOM  reception,  from  J.  A.  Staroer,  of  Iionma  tritid,  mnring  wlieat- 
■tolki  in  Waibingten  Tetritar^;  priai  noticra  of  this  iatect. 

The  bean  weeviL 

(Bnnl  New  Toiker,9  Dec,  1682.) 

AnBw«n  inqniiy  of  B.  J.  B.;  give*  hsbita  of  and  meaoa  to  be  panned 
agkixat  Bnukmi/aba. 

EmnlBions  of  petroleom  and  their  value  as  insectioides. 

(Bnral  NewToTker,9  Dec.ieSS.) 

Abetraot  of  a  paper  read  at  meeting  of  Ametioan  Anoclation  for  the  Ad- 

vaneement  of  Science,  at  Uontreal, ,  188S;  give*  Tevnlts  of  experiments 

made  b;  eeTeral  persona  (Domed)  open  methods  of  using  petroleum  u  an  tn- 
■ecticide  without  iajary  to  plsnta;  states  that  soap  and  milk  emulsions  are 
the  mo«t  available,  and  givea  methods  of  preparing  them, 

[United  StaUs]  D^artment  of  Agrieuttur^-^HntomoloftUt,  1883 

(C  Valentine  Biley).  Report  of  the  Entomologist.  (Beport  [U.  S.) 
Commiss.  Agric  for  1881  and  1882, 1882  [Jan.  1, 1883],  pp.  61-214, 
pi.  1-20,  with  3  j>.«rpl  ofplatet.) 

Separate  snthor'B  edition,  entitled  "Beport  of  the  Entomologist,  Charles 

V.  Biley ,  H.  A.,  Ph.  D.,  for  the  flwal  year  ending  Jnae  30, 1882.    Vnm  the 

1      report  of  the  Department  of  AgrlenltnTe  for  the  fear  1881.    Inned 

DeMBBber  1, 1883."    Waah.,  OoeeniMMK,  t.-p.  ooTer  +  t.-p.,  8+  167  p.  (wtti 

oHftmalpuflmatUm  abo),  SO  pL 

Conriate  of  an  "Introdnction,"  sketching  the  plan  of  the  report,  the  paat 
Mid  present  organisation  and  work,  the  projects  and  Aitnie  needs  of  the  en- 
tom<jogloal  division  of  the  U.  8.  Department  of  Agrloaltoie,  and  the  relatten 
-  of  this  di virion  to  the  TJ.  8.  Entomological  Commiaaion  and  the  National  Hn- 
senm;  of  "Estracts  from  ooTTeqwndence,"  containing  brief  notes  npon  nn- 
merons  insects  not  otherwise  treated  in  the  report ;  and  of  chapters  hearing 
the  following  titles,  eited,  anleas  otherwiae  indicated,  nnder  the  name  of  C. 
T.  Hller  as  snthor,  to  which  chaptcn  reftrenoe  ahoold  be  made  fbr  ftirthar 
analysis: — Silkcnltnrc — Pyrethmm:  its  nee  as  an  insecticide. — Chincb-bng 
notes.— The  armj-worm  Ze»u»*i«  mtipmneta  Haw.— Hubbard,  H.  Q.  Scale- 
insects  of  the  orange.  Bemedies  and  their  application. — Inaeots  affecting  the 
iic«  plant. — Insects  affecting  com  oi  maJEe.- The  cotton-worm,  Jletia  xglina 
Bay. — Misoellaaeoa*  ineecto. — Combtock,  J.  H.  Beport  on  misceUaneona 
insect*. 

. Silk-cnltare.     (Beport  of  the  Entomologist,  1881-1882,  pp. 

67-76  [7-16].) 

A  report  of  work  done  by  the  ent«molog!oa]  division  of  the  tl.  S.  Depart- 
ment of  Agrionltnre  in  the  promotion  of  ailk-cultare  in  18S1-1B63;  with  ex- 
tracts from  letters  and  reports  of  correspondents ;  list  of  the  now  active  aUk- 
enltoie  associations  and  bnsiness  enterprises,  and  statement  of  work  done  by 
them;  reprint  of  anther's  preface  to  Sd  ed.  of  special  report  No.  11  of  U.  S. 
Department  of  Agrionltore,  giving  *  snmmaiy  of  the  present  condition  and 
pnnpeele  of  the  silk-prodnclng  Indnstry  in  United  States;  cantion  against 
oxtntaive  proeeontion  of  this  indnstry  nnder  present  tariff  laws. 
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BiLET,  Charles  Y.    PTVETHBini :  Itmue  aa  an  insecticide  (pp.  7&-87 
116-27],  pi.  3,4). 

CODtftina  k  nprint  of  the  "Clreolftr  in  ref«mioe  to  pTrethmm,"  lemied  bj 
tbe  U.  8.  Commlsdoner  of  AgiicnltnK  [0.  B.  Loring]  In  1682,  itlriDg  a  histoir 
of  the  dioeoTeiy  uid  ftppUcatlon  of  pyrethmni  fts  ui  iiueotieide  aod  directlona 
fbr  the  prapomtioD  aod  applioatlon  of  thin  snbBtanoe;  reports  from  com. 
■pondenta  and  from  the  anthor  of  their  eipcrienoe  in  the  growth  of  the  plant). 

Chindi-bag  notes  (pp.  87-80  [27-29]). 

OiTM  a  TsriBeation  of  CyroB  Thomoe'B  predtctlona  in  relation  to  the  ravagea 
of  ilIlM<wI«iiwpf«ni«iDlS^laDdl88S;  extraoti  from  oorreepondeDoe  reporting 
the  abundance  of  this  iDsect  early  in  1882 ;  letter  from  J.  G.  Barlow  on  the 
Teather  and  the  ravagea  of  the  BlUuu  In  Washington  County,  Missouri,  in 
leaS ;  inigatlon,  OTemation,  and  other  means  against  these  insects. 

The  Army-worm,  Leuoania  vnipuncta  Hair,  (pp.  89-106  [29-46], 

pi.  2;  pi.  6,  figs.  1-3). 

Qires  a  hUtor;  of  inTestlgatlons  into  the  natnral  history  of  Laaoanta  mi- 
paiiota  ;  states  place  and  manner  of  oviposition  of  (his  moth ;  its  proiifioaoy ; 
the  dnrationof  the  egg  and  larra  stages ;  describes  habita  ood  characteristics 
of  this  larva  and  of  lurn  of  Zaaoania  generally ;  glres  means  of  piodicting  and 
preTentiog  their  ravages,  and  extracts  from  letters  received  In  1882;  in- 
clndea  also  the  following  snbohapters :  Howard,  L.  0.  Beport  of  observa- 
tions npon  the  army-worm,  1881.  Lockwood,  8.  Account  of  the  invasion 
of  leeO  in  New  Jersey. 

InseotB  affaeting  the  rice  plant  (pp.  127-138  [67-78],  pi.  6,  figs. 

4-5;  pL  7,  figs.  1,  4^). 

This  contains  a  statement  of  the  amonnt  of  rice  prodnced  In  the  United 
States  In  1879,  and  of  the  Investigation  made  by  L.  O.  Howard,  In  1B8I,  into 
the  injories  done  to  the  rice  crop  by  insects ;  with  snbohapteTS  entitled ;  The 
rise  gmh  (ChibpM  fraoAjipyfoi  Barm.). — The  water-weevU  (Liitarkaptriu  *faa 
plat  Say}.— The  riee-stalk  borer  (Ckilo  orjitaieUta  a.  ap.).— White  hliwt.-' 
Othar  inaeeta  iiOorions  to  growing  rioe. 

The  lice  grab,  CftaI«piutracfcj|pfffr««Biirm.  (pp.  128-129^68-69], 

pi.  6,  fig.  6). 

Gives  report  of  L.  O.  Howard  on  the  habits  and  ravages  of  and  means  against 
CHaleptutraeAypypua,  with  references toearlier observations;  describes stmct- 
nral  characters  and  geographical  distrilintion  of  the  genera  CydooephaJe  and 
CliaJepiit,  and  gives  description  and  figare  of  larva  and  tmaco  of  Ch.  (rooAy- 

The  water  weevil,  lAatorhoph^v*  simplex  Say  (pp.  130-133  [70- 

73],  pi.  6,  fig.  4). 

Gives  seasons,  habits,  ravages,  clsseiflcatlon,  and  synonymy  of  £(«*arftoplnM 
•isipJsz,  with  description  and  Bgnresof  larva  and  Imago;  inolndes extract  Amn 
J.  Screvens  in  anther's  "  The  '  water-weevil'  of  the  rice  plant"  (Amer.  Nat., 
Jnne,  1881,  v.  16),  p.  483,  and  extract  Ih>m  a  report  by  L.  0.  Howard ;  ^pola- 
ocipH*  mffUta  and  Bippoprt*  bmaffoala  boring  in  stems  of  Cteaopodliisi  onlket- 


The  rice-stalk  borer,  Chilo  oryauellua  n.  sp.  (pp.  133-136  [73- 

76],  p.  3  [167],  pi,  7,  fig.  1). 
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Bii.ET,  Cbaxues  y^-CoDtinned. 

Extraot  in  antbor'a  "A  new  rice-stalk  borer;  genus  grinding.* 
(Amer.  Nat.,  Dec.,  1882,  t.  16,  pp.  1014-1015.) 

Gives  dercriptton  Hid  figures  of  larvH,  papa,  and  Imftgo  of  CkOo  orftaeMM 
■a.  tp. ;  Dip\rtx  prolattila;  refeTS  to  report  of  L.  O.  Hoiraid  upon  its  bflblta, 
enemiM,  and  TavAges,  and  mcaoB  against  it ;  dmerilMS  itmetaral  ohaiaoter, 
of  the  genus  Dipkrgx,  stated  by  Lord  Wokingluun  [T.  ile  Orsy]  (as  snapeotad 
by  aotlior)  to  have  been  founded  od  a  mutilated  specimen,  iritb  mistak*  of 
mazUlaij  t<a  labial  palpL 

White  blast  {pp.  136-137  [7ft-77]). 

Pablisbes  letter  from  J.  Soreren  and  report  from  L.  O.  Howard  on  ttw 
phenomena  and  sopposed  oansee  of  "white  blast"  In  rloe  plftnts;  menttaas 
insects  fonnd  on  lice  plants ;  states  probable  production  of  whits  blast  By 

Oth«r  fnsects  injnrions  to  growing  rioe  (p.  138  [78],  pL  7,  Og. 

«)•  . 

Uentitma  babita  and  fbod-planta  of  Laphsgwu  fr*gip«rda ;  retm  to  oeeai> 
.lenoe  of  osrtain  other  insects  doing  minor  damage  on  riee-planta. 

Iii8eot8affeotiDgcornormai2e(pp.l38-lIQ[78-92],pLl;  pL  7, 

figs.2-3;    pL8,fig.  2;  pL12,fig.  1). 

This  oousista  of  the  following  snbahapten:  The  oom  blll-bng.  j^pAss*- 
pkonuro&MliuHom. — The  smaller  ootn  stalk-borer.  P«Mp«(iiil^WMaI{iiZeUflr— 
The  boll-worm  alias  oora-worm.  ITsIlobUt  ataUgtn  Htibv.— JOHXBOl^  1. 
Beport  upon  StlioMt  armdgera. 

The  com  bill-bng.    l^iauphorua  robiutua  Horn  (pp.  138-142 

[78-82],  pL  7,  fig.  2 ;  pL  8,  fig.  2). 

GlveaUstoiy  of  earlier  obeerrationa  on  the  apedes  of  l^JienoplionM  lo^nr- 
ions  to  m«i»  in  the  United  States ;  report  of  obeerrations  on  8.  n>bu*ta»,  by 
L.  O.Howard;  habits  and  ravages  and  desoriptlon  and  figure  of  larva,  pupa, 
and  imago  of  8.  rebuitut;  description  of  larva  of  Bhoclobeniu»  trtdtcimpime- 
bttm»  and  Skfnek«plu>r%*  wimMMemamii,  and  flgnres  of  imago  of  the  former ;  ohar~ 
aoters  distlngnisMug  Sph«nepkanci  and  8.  rofrashu  and  the  four  other  speeiee 
allied  to  it  fh>m  other  genera  and  species. 

The  smaller  corn-stalk  borer.    Pai^dia  lijfnoieUa  Zeller  (pp. 

142-145  [82-86],  pL  7,  fig.  3). 

Hsntions  ravages,  habits,  seasons,  natnral  histoTy,  geographical  distri- 
bation,  and  synonymy  of  and  means  against  Pmpella  Ugnottlla;  gives  descrip- 
tion and  figures  of  larva,  pupa,  and  imago,  of  structural  details  of  montb- 
partsandantmuueof  male  imago,  of  markings  of  larva,  and  of  iqjnry  don«  t« 
eomctalka. 

The  boll-vorm  alias  corn-worm.    Belio&it  annigera  Hilba.  (pp. 

145-149  [85-89],  pLl ;  pL  12,  fig.  1). 

ndB  is  an  advance  tfprint,  from  the  fourth  report  of  C  S.  entomological 
irrrnmitiiinti  of  the  section  on  the  food-planta  of  HaliotkU  armigera  other  than 
eotton,  with*  list  of  these  food-plants,  and  of  snthorities  upon  which  the 
lespeoUve  atatementa  are  made ;  gives  hiatory  of  first  proofs  of  identity  of 
this  species  on  maise,  with  the  same  on  ootton ;  and  habits  of  the  larva  in 
their  several  broods ;  with  flgnres  of  all  stages  of  the  insect. 
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Bn^T,  Chablbs  v.    Tbe  cotton-worm.     AUtia  xylina  Say,  (pp.  152- 
167  (9a-107i,  pt  9). 

An  axtntot  from  tbe  author's  addraaa  on  tbe  eotton-wonn  (U.  S.— Dtjit. 
Agiie.— Cotton  mnmnUm  JieU  in  Ailanta,  0«.,  Abr.S,  1881 ;  tbe  oddieasef  Hon. 
Qeo.  B.LoTinjt,  1881),  PP.21-S9;  ateprintof  tbeanthor'a  "Theeotton-wonu. 
Hov  It*  rsTages  may  be  prevented"  (New  Oileaiu  Timea-Demoer&t,  Hay  7, 
1682) ;  an  illustrated  dcacriptlon,  by  W.  8.  Barnard,  of  a  machine  for  spraying 
cotton  plant*  from  beneath;  a  anmmary  [by  J.  K.  Dodge]  of  damage  done 
by  AUHa  cjrHao  in  1881 :  a  reprint  of  tbe  antbor'a  "  Poadble  food'planti  foi 
the  ootton-worm  "  (Amer.  Nat.  April  1689,  t.  16,  pp.  337-329) ;  and  an  extract 
from  paper  read  by  anthor  at  annual  aeealon  of  National  JLoademr  of  SdenoM, 
Hay,  1883,  on  tbe  hlbematlOD  of  dlaOa  xyBaa. 

Misoellaoeons  inBectB  (pp.  167-194  [107-134],  pL  8,  flg.  1 ;  pi. 

10,  figs.  1-2 ;  pL  11,  flg.  1 ;    pi.  12,  figs.  ^-3 ;  pi.  13 ). 

Tbia  contains  the  following  intMihapteTB:  Tbe  niena  anomls.  ^ooaUi  «n>M 
Htlb. — The  oloTST  leaf-beetle,  Pkjftoitomtu  pmnolatHt  Pabr.— The  vagaboud 
orambns,  Crantbii  vnlgivaselliu  Clem. — The  wheat  iaoaoina,  rf*MinM  IriMoi 
Bilej. — The  ■orgfanm  web-worm,  Xola  torgJiiella,  oew  speoiea. — The  oatalpa 
Sphinx,  i^pJUwc  oatalpa  Bold.— The  oaage  orange  sphinx,  ^htax  luigeni  Orote. 

The  Diena  anomis.    Anomu  eroaa  Httb.  (pp.  167-170  [107-110,] 

pL  8,  flg.  1). 

Glrea  a  detailed  oomparlaon  of  eggs  of  ^aoMte  mwm  and  Ahtta  xflima ;  fig- 
Dree  and  deaoriptlon  of  all  state*  of  the  former  apedea ;  saaaona,  habite,  aod 
food-planta  of  this  inseot. 

-  —      The  dover  leaf-beetla  Phjftonomus  pumstatus  Fabr.  (pp.  171- 

179  [111-119],  pL  10,  fig.  1). 

HentlonB  the  food-plants  and  habitaof  the  speele*  of  PljttoaoMM  In  Europe 
and  United  States ;  give*  tbe  civil  and  natural  history,  number  of  annnal 
brood*,  raragea,  enamiss,  and  geographical  distribution  of  and  means  against 
Ph.  pasfltala*  ;  description  and  flgoiea  of  eggs,  larva  (four  stages),  and  pnpa 
of  this  species ;  figures  of  imago  and  of  IqJDied  plant ;  and  leport,  by  E.  A. 
Sohwan,  of  observations  on  this  insect  lo  New  Tork ;  states  that  Hyletlmiu 
tr\foUi  seem*  to  feed  only  on  I^ifolitm  pratente;  and  that  Coleoptraa  imported 
from  Europe  are  osnally  eonflned  to  the  neighborhood  of  the  Atlantic  ooaat. 

The  vagabond  crambns.    Crambtu  vitigitagelhu  Olem.  (pp.  179- 

183  [U9-123],  p.  3  [167],  pL  10,  fig.  2). 

This  gives  tbe  civil  and  Datoral  hlstoiy  of  OwiahM  val^MfsHas  ;  the  habits, 
ravages,  and  paratitea  of  and  means  against  Otis  Insect;  a  deseriptlon  tmd 
flgnresof  egg,  larva,  and  imago-,  flgnies  of  eoooaos  and  injured  grass;  a  d»- 
Boription  of  the  pupa;  and  a  list  of  articles  written  oouceming  tlua  insect; 
mentions  stmUarity  of  tlie  habits  of  Crvmbtit  worrta^foaeUiM  of  England  to 
tboae  of  C.  tmigteageil**. 

The  wheat  leosoma.    I$otoma  tritici  Biley  (pp.  183-187,  [123- 

127],  pL  13,  flg.  3). 

Gives  history  of  observations  on  Iiottma  IrMtf  ;  andoomparisou  of  this  spe- 
olsewith/.tordetandof  theEoropean  J.  tiaeiirl;  its  babito,  rnvagoa,  porasitea, 
and  number  of  annual  broods,  and  means  against  It ;  gives  list  of  artlole« 
written  eonoemiug  It;  states  that  the  insect  dcecribed  by  O.  U.  French  as 
iKMoma  allgnii  is  a  SHpsImai,  and  perhaps  parasitic  on  I.  MIM;  deacribea 
AeotoaolBi  istwomattt  n.  sp.,  parasitlo  on  /.  triUct.  ~  a  -«  ^  [  -• 
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•Rtt.vTj  Ghablbb  V.    The  sorghiun  Teb-vorm.    Nola  torgiiieBa  new 
species  (pp.  187-180  [127-129J,  pi.  11,  fig.  1). 

GiTes  habits,  ravages,  and  olasaificalor;  relatioiu  of  JToIa  lorghMla,  with 
fifimes  and  descrlptioD  of  larva,  pupa,  and  imago,  andflgore  of  head  of  •aighniu 
ii^nred  by  the  larra. 

The  catalpa  sphinx,    ^kwue  eatalpee  Boisd.  (pp.  lSd-193  [129- 

133],pL13). 

State*  relative  exoellenoe  of  Calalpa  tptdoia  and  C.  blg»o»U>idm,  se  ttmber- 
faees,  aoeoiding  to  J.  A.  Warder;  give*  geographioal  dietnbntion,  habits, 
ravagea,  and  paraaitee  of  and  meaaa  to  be  taken  against  ^tlMCMlalpa;  with 
description  and  figures  of  all  stages  of  this  insect ;  and  deaeriptlon  of  supposed 
sonnd-prodnclng  organa  in  pnpa  of  this  avd  other  species. 

■  The  oeage  orange  sphinx.    8pM»x  kifmi  Grate  (pp.  193-194 

[133-134],  pi.  12,  flg.  2). 

Oivesliat  of  inaeatainJnilonstalfaoliiraaoraaMtuia;  witb  geograpbioal  dla- 
tribation  and  olawfleatarr  lelationa  of  SfUtia  lageM ;  sod  Tefarsnaes  to  othu 
aooonntH  of  this  insect ;  with  deseription  and  fignies  of  larva  and  imagp. 

Shufbldt,  B.  W.    Notes  apon  the  osteology  of  Cinelui  mexiea/Hiu. 
(BolL  Natt  Cm.  Clab,  No.  4,  Oef^ber,  1S8S,  vn,  pp.  213-S21.) 
I       Osteology  of  the  OaHuuUAa. 


Benuu^B  apon  the  osteology  of  Op\eo$atirvt  vmtralU. 

(Proo.  U.  6.  Nat.  Una.,  1(«1,  IV,  pp.  3B9-400.) 
True,  Fbbdbbiok  W.    Fish  parasites. 

(Forest  and  Stream,  No.  SO,  XVIU,  p.  390.} 


On  tlie  yorth  American  land  tortoises  of  the  gemis  Xercbatet. 

(Pnio.  U.  a  Nat.  Mns.,  1681.  it,  pp.  434-449.) 

On  the  rare  rodent  OricOodi^pvu  parvus,  (Baiid)  Oones. 

(Proo.  U.  S.  Nat.  Has.,  1681,  iv,  pp.  474-475.) 

A  Darwinian  bibliography. 

(Proo.  Biol.  Boo.  Wash.,  1683, 1,  pp.  93-101.) 

On  fooT  mnles  in  milk.    By  Al£ced  Dnges. 

Translated  from  the  Frenoh. 

(Proo.  U.  a.  Nat.  Hna.,  1883,  v,  pp.  223-sas.> 

Wakd,  Lxsteb  F.    Sketch  of  Professor  John  W.  Pordl. 

(Popalar  Science  Hoothlj,  Jannarr,  1883,  XX,  pp.  390-397.) 
An  acoonnt  of  the  early  life  and  exploits  of  Hi^or  Powell,  and  also  of  Ua 
later  eaieer  as  an  explorer  and  geolt^let,  as  well  as  of  his  offloial  labors  as 
IHrector  of  Oeol<^c*l  Snmje  and  of  the  Boiean  of  Etluxdogy.    A  porbait 
fonns  the  Aontl^leoe  of  the  number. 
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Wabd,  Lesteb  F.  On  tbe  caofie  of  tlie  absence  of  trees  on  the  great 
plaintj.  A  paper  read  before  the  Biological  Society  of  Washngton, 
December  9, 18S1. 

(Kadbu  City  Bevlew  of  Scienoe  ftDd  InAaatrj,  Muoh,  IBSS,  pp.  697-708.) 
A.  disonaaioD  of  tbe  qoMtion  &Oin  tbe  writet's  obaervatiouB,  m  atatemeat  of 
the  leading  tkcta,  >  review  of  onrreat  tlieoriea,  and  n  ■tetement  of  the  ood- 
olnaiooi  which  weiii  best  wturanted  by  all  the  data  attainable. 

Guide  to  the  flora  of  Washington  and  vicinity,  by  Lester  F. 

Ward,  A.  M.    Washington,  Government  Fiinting  Office,  1881.  8vo. 
pp.  264,  with  map  of  Washington  and  vicinity. 

This  fonns  Bulletin  of  the  tiniied  State*  National  UoMum  No.  St,  and 
SmithsoQlaa  PabllcaUou  No,  444,  sad  oooteiua  a  general  diaonsBion  of  tlw 
botanical  peonliarities  of  tbe  oountry  aronnd  Waohington,  an  annotated  oat*- 
li3ga«  of  the  plants,  a  enmmary  by  orders  and  gronpe,  a  cheok-lisi,  and  an 
appendix  of  aDggeetiona  to  beginnera ;  also  a  map  of  tbe  region. 

■  — -.  Directions  for  collecting  and  preserving  plantB,  by  Lester  F, 
Ward. 

From  Bulletin  of  the  United  States  National  Moaenm,  N«.  S3.  Washing- 
ton :  Fablished  bj  the  Smithsonian  Institution,  1682.    pp.  209-237. 

Check-list.     Flora  of  Washington,  D.  0.,  and  vicinity,  by 

Lester  F.  Ward. 

From  BnUetla  of  the  United  SUtes  National  llnsenm,  No.  US.  Washington: 
Pnblisbed  br  tbe  Smithsonian  Inrtitntion,  1888.    pp.  146-807. 

Scientific  basis  of  positive  political  economy. 

(International  Beriew,  April  and  Hay,  1898,  xu,  pp.  352-365 ;  439-453.) 
These  papers  are  chiefly  devoted  to  tbe  consideration  of  a  new  method  at 

elaasifying  natural  phenomena,  witb  a  view  to  proTing  that  a  large  part  of 
sooh  phenomena,  Inolodlng  many  fi>rms  of  social  activity,  is  within  tbe 
sphere  t>f  hnman  control  throngh  the  exereise  of  inteQlgenoe  and  foresight, 
nightly  modified  they  will  form  Uie  latter  portion  of  chapter  viii  (vol.  n,  pp. 
76-106)  of  a  work  by  the  writer  entitled  "Dynamic  Sociology,  or  Applied 
Social  Scienoe,"  in  press. 

Eant's  antinomies,  in  the  light  of  modem  scienoe. 

(Jonmal  of  Speenlatlve  Ptiilosophy,  October,  1881,  xv,  pp.  381-396.) 

A  paper  read  before  the  Centennial  Anniversary  Conrenlion,  of  Kanlfa 
"Critique  of  Pure  Season,"  at  Saratoga  Springs,  New  York,  July  6,  1881. 

An  argament  to  prove  that  the  "tbeeea"  and  "antitbeaes"  of  Kan^s  antl- 
nomies  are  legitimate  scientific  qneetioos,  and  that  modem  soienoe,  inatleAt 
three  of  the  fonr  antinomies,  points  to  the  troth  of  the  anUthesis. 

Darwin  as  a  botanist. 

(Proceedings  of  the  Bioli^eal  Society  of  Washington,  1868^  I,  pp.  81>88.> 
Bead  before  tbe  Darwin  memorial  meeting  of  the  Bidogioal  Sooie^  at 

Wsshiogton,  Hay  IS,  1882. 
A  review  of  Darwin's  botanical  works,  an  explanation  of  hia  methods,  and 

asnmmaiy  of  the  philoaophle  nsnitsof  bia  labon  ia  this  field. 
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Wabd,  Lbstxb  F.    List  of  water-plaDts  for  oarp-ponds. 

(Bnltetin  of  the  Cnited  States  Fish  Conunis^iun,  1882,  pp.  SS-SS.) 
A  lilt  of  DUUM  of  aqufttio  plants  ihrniihed  by  the  anperinteDdent  of  th« 
carp-pondB  is  hen  revited,  modem  iuium  snbatltntAd  fbr  obeolete  ones,  tho 
locftlity  and  ivnge  of  the  speciea  briefly  indieat«d,  and  tbe  plants  arranged 
aoooTdlng  to  the  preralliag  system  of  botanloal  olaasificatloii. 

Catalogue  of  a  collection  of  Japanese  woods  presented  to  tbe 

United  States  National  Hosenm  by  the  Uniyersity  of  Tok io,  Japan. 

(pToo.  U.  S.  Nat.  Mas.,  ISaZ,  u,  pp.  306-311.) 

The  names  appearing  on  the  specimena  of  this  ooUeoiion  are  here  arranged 
to  their  proper  ^stematlo  order  and  their  tyuaajiaj  Is  givea.  A  few  par- 
tially named  speciea  were  detetmined  ftom  the  flgnrea  accompanying  the 
ipedmena. 

■       Politico-social  Amotions.    Abstract  of  a  paper  read  before  the 
Antliropological  Society  of  Washington,  D.  0.,  March  15, 1881. 
(TrauB.  Anthro.  Soo.,  Wash.,  isee,  i,  pp.  30-42.) 

This  paper  la  chiefly  devoted  to  pointing  ont  Ihe  importance  of  a  eert^n 
amoDnt  of  Jadicioiuregnlation  on  the  part  of  society  aa  acolleotive  whole, 
of  the  more  or  1e«a  injnriotia  and  mlnona  operatlona  which  mnat  necessarily 
go  on  within  it  in  the  abaenoe  of  snofa  ragnlation. 

The  postage  question. 

(Botanical  Qazette,  Angnst  and  September,  IS82,  TU,  pp.  97-99.) 

Oirea  a  con«spondenoe  between  the  Foa^Offloe  Department  and  the  writer 

on  the  Department  mltnga  relative  to  the  fbtm  of  label  which  would  come 

within  the  law  aa  thiid-claaa  matter. 

"  Documaiia  barbara." 

(Botanical  OaMtte,  188S, TU,  pp.S9-100.) 

An  BoooQnt  of  ita  coUeotioD  in  the  Dismal  Bwamp  of  Virginia. 

Proterogyny  in  S^rganivm  eurycarpm. 

(Botanical  Gazette,  1682,  VU,  p.  100.) 

A  note  leoordiog  the  obaervatiou  of  this  phenomenon  in  the  Dlstciet  of 
Colnmbia. 

■    --    The  aDthropocentrio  theoiy. 

<  Tranaactions  Anthropological  Society  of  Waohington,  i,  1689,  pp.  93-103. ) 
A  collection  offsets  tending  to  prove  and  to  disprove  the  existence  of  an 
intelligent  control  of  events  In  the  interest  of  man.    The  paper  forma  part  of 
chapter  viii  (vol.  U,  pp.  45-74)  of  "  Dynamic  Sociology."    In  preaa. 

■  -.    -■    What  Mr.  Ward  was  ready  to  say.     (Herbert  Spencer  in 
America.    New  York ;  D.  Appleton  &  Co.,  1883.    pp.  76-79.) 

Portion  of  a  letter  complimentary  to  Mr.  Spencer,  written  at  the  reqneat  of 
the  committee  of  arraugementa,  to  be  T«ad  on  the  oooaslon  of  the  banqnet 
given  him  In  New  York,  Ooteber  9,  188!.  Before  flniahing  the  letter  the 
writer  eonolnded  to  attend  the  banqnet  in  peraon.  The  matter  of  it  waa  aob- 
teqoestly  Aimtahed  the  oommlttee  for  pablication. 

The  organic  componnds  in  their  relations  to  life. 

(American  Natnrallat,  December,  ISGEZ,  xvi,  pp.  968-979.) 

Bead  before  the  FhiloMpUcal  Sctoiety  of  Washington,  January  S8,XeB^«td 
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Wasd,  Lester  F. — Contiuned. 

before  the  Blologieal  Section  of  the  American  AHOoiktlon  for  Qie  AdTnnM- 
ment  of  Science  *t  Montreal,  Angust  39, 1883. 

A  itatement  of  the  phyHioo-chemical  theory  of  life.  The  dieenauoa  in  k 
niiioh  enlarged  form  ia  embodied  lu  chapter  ir  (voL  I,  pp.  300-356)  of  tbe 
writer's  work  "D<fnunic  Sociology,''    In  pre**. 

White,  OhajUiSS  A.  New  mollasoan  forms  &om  the  Laramie  and  Green 
Biver  gioaps,  vitb  discosaion  of  aome  associated  forms  heretofore 
known. 

(Prooeedings  tJ.  B.  National  Mnaenm,  ▼,  1B82,  pp.  94-09,  platea  lu  and  it.) 

■  ■■    The  molloscan  fauna  of  the  Trackee  ^ronp,  inclnding  a  new 
fonn. 

(Ftooaedings  irf  the  U.  B.  Natii»iBl  Hnaenm,  t,  1683,  pp.  99-tOt,  plate  t.) 

On  certain  condiiions  attending  the  geologioat  descent  of  some 

Korth  American  types  of  ftesh-water  gill-bearing  moUosks. 

(American  Jonmal  of  Science,  zxiii  (3),  pp.  3at-386.) 

Fossils  of  the  Indiana  rocks,  No.  '^. 

(Eleventh  Annual  Beport  of  the  Qeologloal  Uerreyof  Indiana,  1881,  pp.  347- 
401,  platea  37-66.) 

Artesian  wells  npon  the  great  plains. 

(North  American  Beview,  oxxxv,  pp.  187-195.) 

■  Progress  of  invertekcate  paleontology  in  tbe  United  States  for 
the  year  1881. 

(Ameroan  Natnrallat,  zvi,  pp.  897-891. ) 
Tabkow,  H.  0.    The  rapid  preparation  of  large  myologioal  specimens, 
by  M.  Felix  Plateau.    (Translated  fh)m  the  French.) 
(Proo.  U.  8.  Nat.  Mns.,  1881,  iv,  pp.  368-391.} 


n.— FAPEB8  BY  QfTESTIOATOBS  NOT  OFFICEBS  OF  THE  MITSECH. 

Bbuast  (Maine)  Bepublioan  Joubnai..  The  soccessfol  prt^aga- 
tion  of  codflflh.  -^^ 

(Qnoted  in  Forest  and  Stream,  No.  10,  October  S,  I8ti8,  XIX,  pp.  193-193.) 

BiOENELL,  EuasNE  P.  A  sketoh  of  the  home  of  SylociehJa  alMa  biek- 
iteUif  Btdgway,  with  some  critical  remarks  on  the  allies  of  the  new 
race. 

(BalL  Kntt.  Om.  CInb,  Jnly,  1889,  vn,  pp.  169-159.) 
The  critical  lemarks  in  this  paper  have  more  or  leaa  relation  to  KatioDa 
Museum  material. 

Bbewbteb,  Wn.T.TAM.  On  Kennicott^s  owl  and  some  of  its  allies,  with 
a  description  of  a  proposed  new  race. 

(Bull.  Nntt.  Om.  Clnb,  No.  1,  January,  1889,  Tn,  pp.  27-S3.) 
An  elaborate  and  important  review  of  tbe  geographic^  racea  otSetpa  mto, 
baaed  very  largely  on  National  Mnaeom  material,  aeat  to  ilx.  Brewater  fbr 
the  purpose. 
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Bbewster,  Willlul    On  a  collection  of  birds  latel;  made  by  Mr.  F. 
Stephens  in  Arizona. 

(BoU.  Katt.  Om.  Club,  Noo.  3  Ukd  4,  Jnly  ami  October,  1882,  vn,  pp.  136- 
147,  and  pp.  193-213. 

Oocasloiikl  rafarBDoe  la  nutda  in  tliis  fwptx  ta  exftmlnatlou  of  National 
Utiwnm  ■pecioieiia,  mada  cottjointly  by  the  antbol  and  the  cnrator  of  the 
department  of  biida. 

Notes  OD  some  birds  coUect«d  by  Capt  Charles  Bendjre,  at 

pOTt  Walla  Walla,  Washington  Territory. 

(BbU.  Nntt.  Orn.  Clnb,  October,  1882,  vii,  pp.  225-233.) 
Tbis  paper  is  baaed  (inconsiderable  port)  npon  Bpeclmens  preaented by  Cap- 
tain Bendire  to  the  National  Museom,  and  examination  of  other  material  in 
the  national  ooUeotion. 

Bbown,  Nathah  Gliffosd.    Description  of  a  new  race  of  Feucaa  ruff - 
cepabom  Texas. 

<BnlL  Kutt.  Om.  Clab,  No.  1,  Jan.,  1882,  vn,  p.  X.) 
Tha  n»w  nwa  in  question  was  de*orib(>d  only  after  oarefol  oomparison  with 
■pMinwn*  in  Ui«  National  Mnsenm  ooUettion. 

.  BeeonnaiBsanoe  in  Sonthwestem  Texas. 

(BalL  Nntt.  Cm.  Club,  No.  1,  Jan.,  1882,  vu,  pp.  33-42.) 
Although  this  paper  relates  chiefly  to  ooUeotlons  made  by  the  author,  it 
eontains  freqnent  mention  of  comparison  with  National  Hnseam  speoimcna, 
made  at  the  author's  reqneat,  by  the  curator  of  the  department  of  birda. 

CoujNB,  J.  W.    An  inqniiy  as  to  the  oaptoie  of  yoong  codfish  in 
Chesapeake  Bay. 

<Buu.  0.  a  F.  c  leae,  i,  pp.  4n-402.) 

Appearance  of  dog-fish  (iSgwalM  acantkiat)  on  the  New  England 

coast  in  winter. 

(BnU.U.S.F.C.,ii,p.3. 

Captain  Collins  has  since  learned  that  the  great  schools  of  supposed  dog- 
fish referred  to  In  the  above  article  were  really  porpotsea. 
8m  oIm  Goods,  O.  Browm,  and  Collimb,  J.  W. 

FOBBBS,  a.  A.    The  gasper-gon. 

(Foreat  and  Stream,  September  28,  1882,  xix,  p.  165.) 

GiLBBBT,  Ohableb  H.    List  of  fishes  observed  at  Punta  Arenas,  on 
the  Pacific  coast  of  Oentral  America. 


Gax,  Theodobb  y.    Chiaimodut  niger  and  UTotaeanthiu  riasoanua. 
(Nature.—) 

A  critical  review  of  Gitnther*s  Study  of  Fishes. 

(Fnw.Bio1.Boo.,  1882,  Wash.,  I,  p.  29.    Titie  only.) 

On  the  aflSnities  of  the  "  great  swaUower,"  Okiatmodua  niger, 

(Proe.  BioL  Soc.  Wash.,  1883,  i,  p.  36. 
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GrsNEY,  J.  H.    Xfotes  on  a  "  Oatalogne  of  the  Acdpitres  in  the  Britiah 
Mnsenm,"  by  E.  Bowdler  Bharpe  (1874). 

(The  Ibis  [Landon],  IT,  tU,  April,  UaS,  pp.  S90-321;  Ootobei,  188S, 
pp.  K9-iaB.) 

In  tlii*  aeriw  of  Tumble  papers  on  th«  Fsloonlda,  ooeuioD»l  mention  !• 
Ukde  of  specimens  belonging  to  Um  NAtkuul  Unsenm  ooUeoUou,  Knd  losned 
to  ths  aotbor  for  ezsminfttion. 

Hay,  O.  p.    On  a  collection  of  fleihea  from  the  Lower  Mississippi  Yalley. 
(BolL n. 8. F. C,  1882,  pp.  67-7Gl) 

It  Is  worth;  of  remark  tlutt  on  example  in  lot  yo.  2  of  Professor  Hsj's  Involoo 
of  fishes,  npon  whleh  the  forsgoing  paper  was  based,  and  ldenti£ed  by  him  aa 
Ztpidottaa  wsnu,  is  really  LiOul^U  ipatula;  anothei  one  hsTiug  the  same 
InvDioe  namber  and  sent  here  as  Lepidoitau  ossnu  is  y onng  L,  plalytbMMw;  a 
fish  nnmbered  36  and  said  to  be  L.  otMsi  Is  really  L.  platyitowm*.  Piofesaw 
Hay,  therefore,  should  have  recorded  LtpUailMa  ottau  from  Jackson,  Ulsa., 
on  tbe  basts  of  bis  own  collection. 
HOBHADAT,  WiLLiAU  T.    Ott  the  oses  of  olay  as  a  filling  materiaL 

(Second  Ann.  Bepl  Soe.  Amer.  Taxidarmists.    Uanh  26, 1081,  to  Uaioh 
34, 1663,  pp.  31-34.) 
J^IGEBSOLL,  Ebnebt.    Oo  the  mortality  of  marine  animals  in  the  Onlf 
of  Mexico. 

(ProcBioLSocWaab.,  ieaS,i,p.  30.    Title  oul;.) 
jAPAKXaE  Lboation.    Oatalogne  of  a  collectioa  of  Japanese  cotton 
fiber,  presented  to  the  United  States  National  Museom  by  the  Qov- 
eromeiit  of  Japan,  together  with  the  amoant  of  the  annaal  crop  of 
Japan  and  the  price  of  cotton. 

(Proc.  U.  8.  Nat.  Has.,  1682,  ir,  pp.  449-463.) 
JOBSAK,  Datid  S.    Bolt  treat  and  pompano. 

(Foraet  and  Stream,  Apr.  20, 1682,  XTiu,  p.  S30.) 

Descriptioii  of  a  new  species  of  Blenny  {Isetthet  g^berti)  from 

Santa  Barbara,  OaL 

(Ptoo.  Nat.  Mas.,  t,  pp.  34&-361.) 

The  gaeper-gOB. 

(Forest  and  Stream,  No.  10,  xix,  p.  192.) 

The  blne-baok  tront 


.  JoBDAJT,  Datid  S.,  aod  Ohables  H.  Gilbert.  List  of  fishes  collected 
by  Lieut.  Henry  E.  Kicbols,  U.  S.  :N.,  in  the  Golf  of  Oalifomia,  and 
on  the  west  coast  of  Lower  Oalifomia,  with  descriptJons  of  foor  new 
species. 

(Proo.  Nat.  Hns.,  1661,  rr,  pp.  S73-^I70.) 

Descriptions  of  thirty-three  new  species  of  fishes  from  Hazatlan, 

Mexico. 

(Proc.  Nat.  Mus.,  1681,  iv,  pp.  33&-3aS.) 
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JoBDAn,  Datid  S.,  and  Ghablbs  H.  Oh-bebt.    Deaoriptioii  of  a  new 
species  of  Pomadaty$  from  Uazatlan,  with  a  key  to  the  species 
known  to  inhabit  the  Pacific  coasts  of  tropical  America. 
(Proo.  Nat  Mu.,  1661,  it,  pp.  38^-388.) 

Description  of  five  new  species  of  fishes  tram  Mazatlan,  Mexico. 

(Proe.  Vat.  Hqb.,  1881,  iv,  pp.  468-463.) 

> —    Descriptions  ofnineteen  new  species  of  fishes  from  the  Bay  of 

PaDama. 

(Boll.  D.  8.  F.  C,  least,  I,  pp.  306-336.) 

Description  of  four  new  spedes  of  sharks  from  Mazatlan, 

Mexico. 

<Pioa.  Nftt.  Miu.,  1892,  T,  pp.  103-110.) 

Description  of  anewshark  (Oarcharia*  lamiella)  from  San  Diego, 

OaL 

(Proe.  Sax.  Um..  1688,  t,  pp.  110,  111.) 

Description  of  a  new  Oyprinodont  {Zygonectea  inunu)  fi*om 

Sonthem  Illinois. 

(Proo.  Nkt.  Mns.,  1B8S,  T,  pp.  143, 144.) 

Description  of  a  new  species  of  Uraniclea  ( Uranidea  polliearit) 

from  Lake  Uiobigan. 

(Pioo.  N>t.  Miu.,  188S,  T,  pp.  822,223.) 

Description  of  a  new  species  of  Xeniohthys  {Xenichthgg  xenu- 

nu)  from  the  west  coast  of  Central  America. 

(Proo.  Nat.  Hiu.,  1681,  it,  p.  454.) 

Kotes  on  fishes  observed  aboot  Pensacola,  Fla.,  and  Qalveston, 

Tex.,  with  description  of  new  species. 

(Ptoc  Nat.  Hue.,  188S,  T,  pp;  S41-307.) 
— a—    Description  of  a  new  Species  of  Conodon  (Oonodon$erriftr)tiNim 
Boca  Soledad,  Lower  California. 

(Proo.  Nat.  Um.,  1682,  v,pp.  351,363.) 

K-  '  Catalogue  of  the  fishes  collected  by  Mr.  John  Xantns  at  Cape 

San  Lncas,  which  are  now  in  the  United  States  ^rational  Mnsenm, 
with  descriptions  of  eight  new  species. 

(Proo.  Nat.  Mm.,  1882,  T,  pp.  353-3n.) 

List  of  fishes  collected  by  John  Xantns  at  Colima,  Mesica 

(Proo.  Nat.  Hoa.,  1B32,  T,  pp.  371,372.) 

r—    List  of  fishes  collected  at  Panama  by  Oapt.  John  M.  Dow,  now 

in  the  United  States  National  Mnseom. 
(Pfoo.  Nat.  Mna.,  1682,  T,  pp.  373-378.) 

List  of  a  collection  of  fishes  made  by  Mr.  L.  Belding  near  Gape 

San  Lucas,  Lower  Oalifomia. 

(^loo.  Nat  Hiu.,  1683,  t,  pp.  378-381.) 
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FmixiFS,  Bahket.    The  tUe-fleh  is  not  fomul. 

(Foreat  and  Stream,  Oct.  6, 188S,  No.  10,  xiz,  p.  19a) 

Befen  to  flndiDg  Bcorpttaa  iMjtjiloptera  abnndantly. 
BOBEBTBOIT,  B.  B. — The  gasper-goii  is  edible. 

{FVtTMt  and  BtMuu,  Sept.  14, 1682,  No.  7,  xix,  p.  132.) 

Refen  to  Baplotdonoha  yrMNUoM  aent  to  the  U.  S.  N*tloii&l  N 

Btdbk,  Johk  a.    The  protozoa  and  protophytea  conBJdered  aa  the 
pritnary  or  iodireot  source  of  the  food-flshes. 
(BnU.  n.  8.  FUh  Comm.,  1B82, 1,  pp.  939^1.) 

The  mloropyle  of  the  egg  of  the  white  perch. 

(Ball.  V.  B.  F.  C,  1883, 1,  p.  S82.) 

Development  of  the  ailver  gar  ( JSeloM  lonffb-ottria),  vith  obser- 

vatloDS  on  the  geueeia  of  the  blood  in  embryo  flflhee,  and  a  com- 
parison of  fish  ora  with  those  of  other  vertebrates. 

(Bull.  U.  S.  F.  C,  leeS,  I,  pp.  983-301.) 

On  the  oaolear  cleavage-flgores  developed  daring  the  segmen- 
tation of  the  germinal  disk  of  the  egg  of  the  salmon. 

(Ball.  U.  8.  F.  C,  1882,  i,  pp.  33S-339.) 

Additional  obserratloDB  on  the  retardation  of  the  deveh>pment 

of  the  ova  of  the  shad. 

(BalL  U.  8.  F.  C,  1882,  t,  pp.  4S9M24.) 

On  the  eggs  and  teeth  of  yonng  shad. 

(Pioo.  Biol.  Boo.,  Wash.,  1882,  i,  p.  33.    Tetbal  ooinmTinloAtlon.) 
Smith,  Boba. — Description  of  a  new  species  of  Uranidea  (ITroftidaa 
rkothea)  from  Spokane  Biver,  Washington  Territory, 

(Froo.  Nat.Uiu.,  1883,  v,  pp.  347,348.) 
.  Bet  alM  Skitb  uid  Swaih. 

Shith,  Bosa,  and  Josbph  SwAm.  ^otes  on  a  collection  of  fishes  from 
Johnston's  Island,  including  descriptions  (rf  five  new  species. 
(Proa.  Nat.  Hoa.,  1882,  v,  pp.  119-143.) 
SuiTH,  Sanderson,  and  Biohabd  Bathbttn. — List  of  the  dredging 
stations  of  the  U.  S.  Fish  Oommission,  ftom  1871  to  1879,  indosive, 
with  temperature  and  other  observations.  Arranged  for  pablica- 
tion  by  Sanderson  Smith  and  Bichard  Bathbnn. 

(Report  of  the  ComminioiieT  of  FUh  uidFiaheiiea  for  1879,  pp.  K9-601.) 

Smith,  Sidnbt  I.    Beporte  on  the  results  of  dredging  onder  the  soper- 

vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 

during  the  summer  of  1880,  by  the  U.  S.  Coast  Snrvey  steamer 

Blake,  Commander  J.  B.  Bartlett,  U.  S.  2T.,  commanding.    XYII. 

Beport  on  the  Crustacea.    Part  I.    Decapoda,  by  Sidney  I.  Smith. 

(Bulletin  of  the  Miuetuii  of  Compkntire  Zoology  of  Hairard  CoUege,  x. 

No.  1,  Jone,  leeS,  p.  toe,  16  pUtea.) 

Forty-aeTen  apeoiea  are  deaorlbed,  of  which  SO  we  new.    Fire  new  geoem 
anyone  new  aabfkmilf  are  alao  defined. 
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Stejneoeb,  Leonhabd.    Description  of  two  new  racea  of  Msade$t€» 
obseurut,  Lafr. 

(Proc.  U.  8.  Nat.  Huh.,  1881, IV,  pp.  371-^1.) 

Typ«8«f  the  uew  races  (if.  obiairat  iniitlarii,  from  the  TresMoriBB  IdaodiS' 
And  it.  obtcuni»  oecideittaUi,  Weatem  Mexico),  in  National  Mnsenn)  collection. 

Synopais  of  the  West  Indian  Myadestes. 

(Proo.  U.  S.  Nat.  Mna.,  1883,  v,  pp.  15H27.) 

A  vainable  review,  based  almoBt  wbollf  Dpon  National  MaBeam  materikt. 

Ontlines  of  a  monograph  of  the  Cygninffi. 

(Proc.  U.  S.  Nat.  Mas.,  1682,  V,  pp.  174-333.) 

A  moat  important  paper  relating  to  tbe  claBsifi cation  of  the  swana,  and  em- 
bracing critical  Dotoa  upon  all  the  known  species,  based  in  considerable  part 
npoD  National  Hoseum  specimens. 

Stbbbt,  Thosias  H.    A  etnOy  of  tlie  Phronimide  of  the  Korth  Pacifl« 
Survey  EzpeditioD. 

(Proe.  U.  S.  Nat.  Una.,  Jane,  1882,  T,  pp.  3-tf.)     - 
Swan,  James  Q.    Shful  in  Pagfet  Sound. 

(BnlL  U.  S.  F.  C,  1882,  n,  p.  152.) 

SWAiN,  Joseph.    A  review  of  the  Syngnathitue  of  the  United  States 
with  a  description  of  one  new  species. 
(Proc  Nat.  Mna.,  1882,  v,  pp.  307-316.) 

■ —         A  review  of  the  species  of  Stol^kortu  foond  on  tbe  Atlaotia 
coast  of  th<i  United  States. 


Tanner,  Lieot  Z.  h.,  U.  S.  IS.    Beport  of  an  exploring  trip  of  the 
steamer  Fish  Hawk  in  Chesapeake  Bay  in  the  early  spring  of  1882. 

.{Boa  U.  S.  F.  C,  Nov.  4,  1882,  il,  pp.  133-135.) 

Tbe  nnpnbliahed  resalU  of  this  trip  are  of  great  interest.  Nameioa* 
apeciee  of  fishes  whose  presence  in  tbe  ba^  at  that  time  of  ;ear  was  qnit* 
luiexpeoted,  were  taken  in  alinndance.  Among  them  were  the  foUowing; 
Baia  oMiladi,  Squala*  acanikiat,  Brevoortia  tgraninu,  Clapta  vemaUt,  Cltipem 
attteatit,  AoIgtAorM  sp,,  Phgei*  rrgnii,  Phscit  ekiiuT,  Pogoniai  eAromlt  Jnv.^ 
OohieMX  sp.,  and  Gobiotoma  alepid«tum. 

Tdbneb,  LnoiEH  M.    On  Lagopus  mutua,  Leach,  and  its  allies. 
(Proc.  U.  S.  Nat.  Mus.,  1882,  v,  pp.  225-233.) 
Based  entirel;  npon  National  MoseDm  material. 

Ybbbhx,  A.  E.    Notice  of  tbe  remarkable  marine  fonna  occapyinip 

tbe  enter  banks  off  the  sonthem  coast  of  New  England.    No.  St. 

(Brief  Contribntions  to  Zoology,  from  the  Mnseum  of  Yate  OoUege.) 

(Amer.  Jonr.  Science,  Febraair,  1882,  xziii,  pp.  135-142.) 

A  general  acaoimt  of  the  deep-sea  investigations  of  the  U.  S.  Fish  Conunla- 

aion  for  September,  1881,  wltb  a  list  of  the  dredging  stations  and  of  tb» 

more  interesting  Echinodenne,  with  notes.    The  following  new  spedes  or* 

deacribed ;  ArtkatUr  balrdii,  Opkioglgpha  auranliaca,  and  Amphiura  wuuUtalm. 

H.  Mis.  26 13  IC 
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Vkbbill,  a.  E.    Tbe  same  continued.    No.  4. 

(Brief  CoDtribntiona,  etc.    IMd.,  Uorcb,  1683,  xzm,  pp.  SI6-S2S.) 
A  ooniplete  liat  of  the  Echlnodennt  found  in  tbe  ••me  region ;  48  apecles. 
New  generk  and  Hpeciea  are  deaerlbed  ••  follows :  One  genua  and  Bpecnes  of 
Holotfanrian,  one  epeoies  of  tbe  Aat«riu,  one  specieg  of  Opblnmi,  and  six 
■peolea  of  Actinituis. 

The  same  continued.    Ko.  5. 

(Brief  ConbibntioDB,  etc    Ibid.,  April,  1892,  xxm,  pp.  309-316.) 
Contlunation  of  the  list  of  Anthonw,  with  notes  on  (he  more  liitorwiling 
i^eoles. 

The  same  oontinaed.    Ko.  6. 

(Brief  CODtribnUon^  ete.    7Mi(.,  M«7, 1889,  zxui,  pp.  406-108.} 
"  Remarkable  modes  of  growth  and  repair  in  PatttmtUa  tjnaast,"    "  Be*- 
toration  of  the  disk  la  Ophioraiu." 

The  some  continned,    Xo,  7. 

(Brief  Contribntlons,  ete.    Ibid,,  Nvr.,  18a»,  xxir,  pp.  MO-STl.) 

A  general  Kooonnt  of  the  Investigstlons  (^  IT.  S.  Flah  Commission,  tbr  the 

•mnmer  of  1889,  with  •  parti^  list  of  the  dredging  stations,  and  a  dleeimloa 

of  the  prioolpal  diaooveriee.    "Eridenoe  of  great  deatmetion  of  life  last 

winter."    "Additions  to  the  &ana  of  Tineyard  Boiind;  mrfaoe  dredglngs." 

■  »         The  same  continaed,    "So.  8, 

(Brief  Contributions,  eto.    Ibid.,  Dwember,  1868,  nor,  pp.  447-~U0.) 

"Nfttnre  and  Origin  of  the  8> 
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APPENDIX  0— ACOESSIONS  TO  THE  MUSEUM  IN  1882. 
Department  of  Antiquities. 
Ohables  Bau,  Oorator. 

The  principal  accessions  of  this  department  during  the  part  year  are 

as  follows: 

Prof.  WUliamBoj/d  Dawlcins,  Owens  College,  MaHeh«ster,Snfftand.  Ool- 
lectioD  of  rude  stone  implements  and  honea  of  extinct  animals  £rom 
the  Creswell  caves,  N.  E.  Derbyshire,  and  from  Windy  Knoll,  Gastle- 
too,  Derbyshire,  England. 

A.  E.  Douglas,  New  Torkf  y.  T.  Three  flint  drills  of  pecnliar  shape 
from  Ohariton  and  Saline  Ooanties,  Missoari.    Casts. 

Copt  O.  M.  Wheeler,  U.  8.  Qeograpkieat  3urve}f.  Collection  of  leaf- 
shaped  implements,  arrow-heads,  perforators,  stone  axes  and  mania 
with  double  groovea,  and  specimens  of  pottery  from  different  locali- 
ties in  New  Mexico.  Thia  collection  had  been  loaned  to  Mr.  F.  W. 
Pabum,  of  the  PeabodyMoseam,  Cambridge,  Mass.,  and  some  of  the 
spccimeaa  are  flgnred  in  Vol.  VII  of  the  U.  S.  Oeograpbioal  Surveys 
west  of  the  100th  meridian. 

Otto  Simsley,  Philadelphia,  Fa.  Nine  amber  beads  ftom  Bronze-age 
tnmnli  on  the  Baltic  coast  north  of  Kdnigaberg,  Prut»sia. 

Dr.  F.  M.  Endlich,  Reading,  Pa,  One  specimen  of  anhosked  charreil 
com,  from  rains  on  the  San  Joan  Biver,  New  Mexico. 

S.  M.Brlghan,  now  in  South  America.  Collection  of  ancient  pottery, 
paiut«d  and  ornamented,  ftom  the  island  of  Marajo,  Brazil.  Worthy 
of  especial  mention  are  two  very  large  burial  vases. 

WiUiam  Taylor,  A  llapaha,  Berrien  County,  Georgia.  Human  bones  from 
mounds  in  Georgia.  Among  them  two  tibiie  exhibiting  platycnemism 
in  a  high  degree. 

Joii  C.  Zeledon,  Cosia  Rioa,  C.  A.  A  valuable  collection  of  atone  im< 
plements  and  carvings,  clay  vessels,  and  grotesque  images  from  Costa 
Bica.      - 

C  L.  Strattott,  Knoxville,  Tenn.  Large  collection  of  stone  imple- 
ments, &c.,  from  the  neighborhood  of  Enoxville,  and  collection  from 
a  mound  on  French  Broad  Biver,  15  miles  above  Enoxville,  consist- 
ing of  pin-shaped  objects  of  shell,  ataell  beads,  shell  gorgets  with 
haman  faces  carved  on  them,  and  others  ornamented  with  lines  and 
dots,  small  clay  vessel,  one  human  skall  and  tbigb-hone.  oooIp 
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Jlf,  Tan3y,  Dallas  City,  Hancock  County,  IlUnoig.  Lai^collectionof  flint 
implemeuts,  polisbetl  celts  (one  of  Leinatitc),heina(itecbisel, grooved 
axes  (some  of  peculiar  shape,  difTeriog  from  any  in  the  maseam  ex* 
bibit),  pestle,  bammer-etones,  hematite  sinker,  itolished  spearhead, 
catlinite  bead,  paint-atones,  &c.,  from  Hancock  County,  Illinois.  Two 
large  mortars  from  a  mound  in  Dallas  City. 

M.  H.  ThomBon,  Pecan  Point,  Mississippi  Oownty,  Arhinsas.  Collection  of 
stone  and  bone  implements  and  clay  vessels  from  Indian  graves  near 
Pecan  Point. 

Rec.  T.  D.  Weems,  QriggsviUe,  Pike  County,  IIUtuhs.  Collection  from 
mounds  in  Pike  County,  consisting  of  flint  implements,  bammer-stones, 
grooved  axes,  &c. 

J.  P.  Maclean,  Hamilton,  Butler  County,  Ohio.  Collection  from  the  prin- 
cipal shell-heapon  Blennerbassetfs  Island, Ohio  River,  namely,  shells 
of  which  the  heap  is  composed,  rude  implements,  arrow-heads,  celts, 
sboll-sinkers,  bone  tools,  and  human  sknll,  Jaws,  teeth,  &o. 

Dr.  J.  F.  Brans/ord,  XT.  8.  ffavy.  A  valuable  collection  from  Oosta  Bica, 
C.  A.,  consisting  of  clay  vessels,  plain  or  ornamented,  tripod  vessels, 
small  donble  vessel  with  handle,  fragments  of  clay  vessels  vitb  gro- 
tesque figures  and  faees  in  relief,  grotesque  day  figures,  clay  wbistles, 
and  fragments  of  potter>'  with  different  styles  of  painted  ornamenta- 
tion, small  stone  celts,  and  ornaments  (beads,  &o.)  of  jadeite  and 
other  kinds  of  stone;  stone  tabe  from  Tonala,  Mexico;  lai^e  clay 
vase,  painted  and  ornamented,  small  clay  vessel  (bottle-shaped),  frag- 
ments of  pottery,  one  with  hnman  head,  others  made  in  imitation  of 
fiowers,  &C.,  obtained  from  a  mound  near  San  Jos4,  Gnatemala. 

H.  8.  Busbyy  Silver  City,  New  Mexico.  Collection  of  rade  stone  tools 
from  an  aboriginal  mine  near  Clifton,  Ariz. 

J.  J.  McLean,  U,  8.  Signal  Service,  Sitka,  Alaska.  Collection  of  ethno- 
logical specimens  from  Baranoff,  an  iglandin  S.  £.  Alaska, consisting  of 
stone  implements,  charms  with  family  totems  carved  on  one  side  or 
both,  born  spoons,  wooden  spoons,  dishes,  trays,  &c.,  halibnt  hooks 
and  dnb,  wooden  floats  in  the  shape  of  ducks,  knives  with  carved  han- 
dles, carved  wooden  pipes  and  images,  dance  rattles,  dancing  mask, 
wooden  helmets  and  head  dresses,  dram  used  at  festivals,  bag  of  gam- 
bling sticks,  bark  rope  dancing  belts,  packing  straps,  hnnl^Dg  bag, 
food  sack  made  of  bear  intestines,  leather  suits  of  armor,  dancing 
shirts  painted  and  ornamented,  model  of  fish-trap,  dolls  with  heads  of 
carved  bone,  cakes  of  pressed  blackberries,  and  spruce  bark. 

M.  Tandy,  Dallas  City,  Hancock  County,  Illinois.  Collection  fhim  a 
mound  and  stone  grave  in  Henderson  County,  near  Dallas  City,  coa- 
sisting  of  arrow  and  spear  heads,  perforators  of  stone  and  bone,  stone 
sinkers,  paint  stones,  marine  shells,  shell  beads  and  gorgets,  pierced 
teeth  of  animals,  and  1  pearl  bead,  1  hnman  skull  with  fiint  perforator 
driven,  not  shot,  through  the  left  temple. 
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L.  8.  Blitt,  Dallas  City,  Sanoock  Oou»U/,  IHiTunt.  Odo  atone  pipe  from 
monnd  above  tuentioDed. 

Benry  OiUbreth,  I>alla$  City,  Hancock  County,  Illinoia.  Collection  from 
the  same  mouud,  coDsiatiog  of  mde  implemeDts,  arrow  and  spear 
heads,  celts,  and  fragment  of  large  jasper  i>ebble. 

ZoMis  Bierman,  Dallas  City,  ffoMCoek  County,  Illinois.  Collection  (sor- 
face  finds)  firom  the  vicinity  of  the  mound  in  Henderson  County,  con* 
siBting  of  leaf-shaped  implemeotB,  arrow  and  Bpear  heads,  grooved 
aies,  &c. 

William  Qreen,  Dallas  City,  Hancock  County,  TlHnois.  Collection  (sar- 
fece  finds)  from  the  vicinity  of  the  monnd  in  Henderson  Coonty,  com- 
IH>sed  of  rude  flint  implements,  arrow-beads,  and  one  broken  spear- 
head, chipped  on  one  of  the  sides  to  serve  as  a  concave  scraper. 

Wm.  Roekel  and  SI.  Tandy,  Dallas  City,  Hancock  County,  Illinois.  Col- 
lection from  monnds  on  the  farm  of  Oonra<l  Bockel,  Henderson 
Conntj',  Illinois,  consisting  of  rude  fiint  implements,  scrapers,  Bpear- 
bead-shaped  implements,  arrow-heads,  flakes,  celts,  grooved  axe, 
mde  manl,  rubbing-stone,  paint-stone,  and  one  clay  vessel  of  pecnliar 
form  and  ornamentation.  The  specimens  presented  by  Messrs.  Bliss, 
Gillbreth,  Bierman,  Oreen,  and  Bockel,  were  procured  throngh  the  in- 
fluence of  Mr.  Tandy,  and,  with  his  own  donation,  are  a  valuable  addi- 
tion to  the  Museum. 

John  B.  Wiggins,  Waverly,  Tioga  County,  JITew  York.  Collection  from 
Cbula,  Amelia  County,  Virginia;  namely,  flakes,  arrow-heads, 
grooved  axes,  and  large  quartz  crystals  showing  use  as  tools,  and  pot- 
stone  vessels.  The  quartz  crystals  were  used  by  the  Indians  in  mak- 
ing pot  stone  vessels. 

Fro/.  W.  A.  Kite,  Milligan  College,  Johnson  City,  Washington  Oounfy, 
Tennessee.  Collection  ttom  burial-places  and  oamping-groonds  in 
Greene  and  Hawkins  Counties,  Tennessee,  composed  of  leaf-shaped 
implements,  scrapers,  perforators,  arrow  and  spear  heads,  celts, 
grooved  axes,  pestles,  stone  gaming  disks,  and  fragments  of  human 
bones. 

A.  T.  Oamage,  Damariscotta,  lAnooln  County,  Maine.  Collection  from 
oyster  and  clamshell  heaps  on  Damariscotta  Biver;  namely,  flint  and 
t>one  implements,  fhigments  of  pottery,  &c. 

O.  Ii.  Herrick,  Florence,  Lauderdale  County,  Alabama.  Large  collection 
from  mounds  near  Chickasaw,  Colbert  County,  Alabama,  consisting 
of  flakes,  rude  implements,  chipped  o^lts,  cntting  tools,  hammer- 
stonea,  arrow  and  spear-heads,  and  fragments  of  pottery.  Collection 
from  shell-beape  near  Waterloo  and  from  Cheathem's  Ferry,  Landei^ 
dale  County,  Alabama,  consisting  of  shells  of  which  the  heaps  are 
composed  of  flint  flakes,  mde  implements,  arrow  and  spear  heads, 
one  clay  vessel,  fragments  of  pottery,  and  of  human  skull  and  bones. 
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TftotntM  Serran,  Antioguia,  United  Statea  of  Colombia,  8o«fk  AiMrioa, 
Small  oollectioii  from  Indian  graves  at'Onndinamaroa  and  Antioqaia, 
TTnited  States  of  Colombia,  South  America,  consisting  of  clay  vessels, 
clay  spindle- whorls,  cartoache,  &c. 

M.  C.  Keith,  Casta  Rica,  Central  America.  Collection  of  antiquldes 
fonnd  on  the  line  of  the  Port  Limou  Bailroad,  Coeta  Bica,  composed 
of  clay  vessels,  plain  or  ornamented  in  relief,  stone  pestles,  rnbbiug- 
stones,  plain  or  with  carved  bandies,  metatea,  plain  or  ornamented, 
firagments  of  very  large  metates,  and  Btone-carvings,  boman  and  ani- 
mal. This  is  a  valuable  collection,  especially  as  regards  the  stone 
implements  and  carvings. 

Department  of  Mammaia. 
Fbedebiok  W.  Tbub,  Curator. 

Pntf.  J.  A.  Allen,  Cambri^e,  Maaa.  Fragments  of  a  haman  sbnll,  from 
Coraicana,  Tex. 

Mr.  Sj/lvanua  Bailey.  A  hnman  sknil  from  Point  Providence,  East  Si- 
beria. 

Dr.  M.  Baker,  U.  S.  Coaat  Surveg,  Wathington.  A  box  of  boman  skalls 
and  dog  sltolU  from  Chemoofsky,  Alaska,  and  Plover  Bay,  Siberia. 

Meaara.  Bamum,  Bailei/,  and  Hutchinaon,  Bridgeport,  Conn.  A  puma  {Fo- 
lia conoolor);  four  baboons  {Ci/nootphalua  Bps.);  an  ant-eater  {Myrme- 
oophagajtibata);  aa  African  gnu  {Cataplepaa  gnu).  All  of  tbesespeo* 
imens  were  received  in  the  flesb. 

Capt.  L.  A.  SeardaUe,  C  8.  N.  A  piece  of  whalebone  from  Crisp  Sound, 
Alaska. 

Mr.  L.  Balding,  Stockton,  Cal.  A  collection  of  rodents  and  deer  antlers 
and  heads  from  Lower  Callfbrnia. 

Capt.  Ckarlea  Bendire.    Fonr  foetal  rodents  from  Fort  Walh»  Walla. 

Mr.  C.  K.  Brace.    A  bat  ttom  Xassan,  Bahamas. 

Britiah  Mnaeum,  Zitndon,  JSngland.  A  collection  of  bats  and  rodents  ia 
alcohol  from  India  and  Asia  Minor.  An  omitborhynchns  in  alcohol 
from  Anstralia. 

Mr.  E.  L.  Brown,  Dttrand,  Wia.    A  mole  skin  {Sealopa  argentatua). 

lAent,  L.  M.  Cook,  V.  8.  A,  A  skin  and  skeleton  of  Bocky  Monutaia 
sheep,  fh>m  Fort  Missoula,  Montana. 

Mr.  Jonathan  Cook,  Provincetoton,  Maaa.    An  ear-bone  of  a  wbale. 

Dr.  Jot,  M.  Coraon,  U,  8.  A.  Three  living  roand-tailed  .spermophiles 
(^Krmophilua  teretioaudna)  from  Fort  Yuma,  California. 

Dr.  F.  G.  Date,  tT.  8.  N.,  U.  8.  8teamer  Paha,  Yokohama,  Japan.  One 
box  of  mammal  skins  from  China. 

Jfr.  John  Darr,'  Washington,  D.  G.  A  living  bat  {Atalapha  nov^ora- 
«nnt)  from  the  District  of  Columbia. 

J^.  VaMo  Dennia,  Oahkoah,  Wia.    A  horse's  foot  with  snpemumerary 
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Mt.  F.  L.  DonneUs,  Havre  de  Qraee,  Md.    A  foetal  calf  in  aloobol. 
Oapt.  J.  M.  DoWj  NmB  York  City.    A  living  deer  and  three  monkeys 

(<BdtpiM  titi  and  yycitiptkeeut  rufipes)  from  Oeotral  America.    Theee 

Bpecimeus  are  on  exhibition  in  the  rotnnda  of  the  Moseam. 
Prof.  A^ed  Jhigh,  of  the  Muteum,  Quant^uata,  Mexico.    Asqairrel  and 

two  bats  from  Onanfyaato;  a  tibia  of  horse  (£^h«  ap.). 
Mr.  YtmU  If.  Edwards,  Wood'$  Soil,  Masg.    A  sknll  of  deer  from  Nao- 

shoa  Island,  Maasachnsetts ;  two  vertebro. 
Mr.  Ovttav  Eiten,  Fresno,  Col,    A  collection  of  rodents,  bate,  and  «ea> 

sels  in  alcohol,  inolnding  nine  speoimena  of  the  least  pocket  mooBtt 

( Cricetcdipiu  parvua) ;  from  California. 
Mr.  Wm.  J.  Figker,  Kodiak,  AUulca.    Two  rodent  Bkiss  and  a  festal  sea* 

otter;  from  Kodiak,  Alaska. 
Mr.  Adam  ForepattgK    The  African  elephant  "  Mango,"  which  died  in 

his  menagerie  while  in  Washington. 
Dr.  Bernard  Qilpin,  Nova  Seotia,    A  rodent  from  Kova  Scotia. 
Mr.  O.  Brotc*  Qoode,  U.  8.  National  Muteum,  Waihington.    One  horn  of 

pronghom  antelope  (Antttooapra  amerieOMa). 
Dr.  W.  0.  Oorgat,  U.  S.  A.,  Fort  Srovm,  Tex.    Two  anatomical  speci- 
mens of  mammals. 
Mr.  M.  Oreen,  U.  8.  Fi$k  Satehing  8tat%ont  MeQloud  River,  Califorma 

{through  Mr.  Janingston  Stone).    The  skin  of  a  cinnamon  bear  ( Vrtu* 

cMMonHMieM) ;  from  th^  U.  S.  Tront  Ponds,  HcOtoad  Biver,  California. 
Mr.  O.  Qoteard.    A  human  sknll,  from  the  Samoan  Islands. 
Mr.  A.  S.  Samilton,  Cape  May  Point,  N.  J.    Bones  of  a  young  spenn 

whale  {Pkyaeter  maeroa^halut)  stranded  at  Oape  Hay. 
Mr.  S.  0.  Barman,  Stafford  Cliffs,  Md.    A  vertebra  of  a  fossil  whale. 
Mr.  G.  J.  Bering.    A  bat,  from  British  Guiana. 
Br.  Edward  8.  Jones,  Washington,  B.  0.    A  living  mannoeet  {Jaeekti* 

vi^aris). 
Mewn.  Jones  and  WiUiams.     Two  sknlls  of  the  pronghom  antelop* 

{AnHloeapra  amerieana) ;  two  sknlls  of  the  beaver  {Castor  canadensity 

(1)fh)m  Warm  Springs,  Wyo. 
Mr.  Oeorge  0.  Enoteles,  Provineetown,  Mass.   An  ear-bone  <rf  a  fln-back 

wbale. 
Officers  of  the  steamer  Lookout.    A  dolphin  {Ddphinus  sp.)  in  the  flesb, 

from  Point  Lookont,  Maryland.    (Cast) 
Mr.  E.  F.  Lorguin,  Ban  Fritiuiisoo,  Cal.    A  bridled  weasel  (Putoriut 

frenatus),  from  California. 
Mr.  McBavid  {through  Mr.  S.  T.  WaXker),  Boston,  Maes.    One  horn  of 

domestic  goat,  from  Escambia  Bottom,  Florida.    Fonnd  6  or  8  feek 

below  the  surface  of  the  soil. 
Mr.  William  Macleay,  Sydney,  Australia.   Theskeleton  of  a  male  dugong 

{Salieore  dugong);  from  the  museum  of  the  Linntean  Society  of  Saw 

Soath  Wales. 
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J>r.  J.  C.  Merrill,  U.  8.  A.,  Fort  Broicn,  Tex.    Three  epecimens  of  Texan 

rudentH;  oue  Texan  bat. 
J£r.  J.  H.  Moulton,  Saint  PauPs,  Ataaka.    The  bead  of  im  Alaskan  walnu; 

two  skins  of  seals;  from  Alaska. 
Mr.  Clark  Milla,  WoBhington,  D.  0.    A  metulUc  cast  of  a  portion  of  a 

trliale's  throat. 
Mr.  V.  L.  McKay,   U.   8.   Signal  Service.     A  collection  of  Alaskan 

ujamnials. 
Mr.  E.  W.  Nelson.    Oue  pair  of  deer  antlers  in  velvet;  from  Alaska. 
Mr.  P.  W.  tforria,  YelloicstoHe  Park.    Bones  of  bison,  deer,  and  grizzly 

bear;  from  Yellowstone  National  Pork. 
Mr.  Willard  T.  Kj/e,  Neic  Bedford,  Mast.    One  sknll  of  porpoise;  fh>in 

near  Wood's  Holl,  Mass. 
Mr.  Frederick  A.  Ober, Bererly,  Ma»a.    A  young  moDke;  in  alcohol;  the 

skin  of  a  monkey ;  both  from  St.  Kitt's  Island,  West  Indies. 
Misi  Tillie  Piper,  WaKkington,  J).  C.    A  \iat{Atatapha  noreboraeensia), 

in  alcohol. 
Mr.  A.  Pitta,  Sherbom,  Maas.    The  sknll  of  a  woodchnck  {Arctomya 

monax) ;  from  Sherbom. 
Mr.  Edgar  Quick,  Brookville,  Ind.    Five  specimens  of  the  fleld  mouse 

{Sgnaptomysc<'operi);  fh>m  Brookville,  Ind. 
Mr.  Robert  Ridgwag,  U.  8.  National  Uuaeum,  Waahington,    The  shin  of 

«  mink  (Putoriua  viaon) ;  one  skin  of  a  mole ;  both  fit>m  Wheatland, 

Ind. 
Mr.  Theodore  Rooaevelt,  New  Toik  Oitg.    A  collection  of  eighty-flve 

skins  and  skulls  of  weasels,  rodents,  and  bats,  mostly  itom  New  York. 

Inclndes  a  namberof  Egyptian  bats. 
Mr.  William  J.  Rhees,  Washington,  J).  0.    Two  bats  in  the  flesh ;  fk<oni 

Washington. 
Mr.  Charlea  Rvby,  Fort  Fred.  Steele,  Wyoming.    The  skin  of  a  pama 

(fWw  conoolor),  and  a  fragment  of  a  hnman  skall ;  from  Wyoming. 
jr.  ff.  Schvank,  U.  8.  N.  (trough  Mr.  T.  M.  Bamaag).    The  skin  of  a 

fox;  from  Hakluyt  Headland,  Spitzbergen. 
Mr.  George  B.  Sennett,  Texai.    Three  opossams  {Didelphya  virginianiia)^ 

irova  Lonita  Kancb,  Texas. 
J?r.  £.  W.  Shvfeldt,  V.  S.  A.    Thee  head  of  a  pronghorn  antelope  {An- 

tilocapra  americana),  from  Sweet  Water  Valley,  Wyoming ;  the  skin 

of  a  squirrel  {Sciurua  caro/inenm),  from  Ithaca,  N.  Y. 
Dr.  Leonard  Stejneger,  Smithaonian  Inaiitution,  Washington.    A  collec- 

tioo  of  sknlls  and  skeletons  of  the  Arctic  sea-cow  (Shytina  gigaa) ; 

two  skulls  of  zipbioid  whales;  from  Bering  Island,  Kamtchatka. 

Among  the  Bhytina  remains  are  included  six  almost  perfect  skolls 

and  fragments  of  six  others ;  also  four  partially  complete  series  of 

vertebrse,  a  large  number  of  ribs  and  arm  bones,  and  two  scapalffi. 
Mr.  TAvingston  Stone,  Charleston,  N.  IT.    The  skull  and  a  humerus  of  the 

grizzly  bear  [Uraua  horribilia);  from  California. 
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Mr.  Jamea  O.  8u>an.    Two  jaws  of  tlie  killer  whale,  (Orca  atra);  from 

Ca|)e  Flattery,  Wash. 
Jfr.  J.  Tate  {through  Dr.  T.  E.  Wilcox,  U.  8.  A. ).    A  pair  of  autlera  of 

mule  deer;  from  Boise  Barracks,  Idaho. 
Prof,  George  Thiirber,  Xeto  York  City.     A  cinnamon  bear  ( Uraua  cin- 

jtamoneut),  in  the  flesh;  from  Ward  Conuty,  PeuDsylvania. 
Mr.  Aureliua  Todd,  Elkhead,  Oreg.    Eleven  rodent  skins;  one  skin  of 
Urotrickut  QUihai ;  the  skin  of  a  shrew;  the  skeleton  of  a  spermopbile, 
U.  S.  Fish  Comviistion,  Wathington.    The  skeleton  of  porpoise;   from 

Wood's  noil,  Mass, 
U.  S.  National  Museum,  Washingfon.    A  large  common  rat,  in  the  flesh. 
Mr.  S.  T.  Walker,  Boston,  Mast.     A   raccoon  (Procyon  Semandfzii)^ 

from  Tampa  Bay,  Florida. 
Mr.  John  Wallace,  New  York  City,    The  skeleton  of  a  babbooo  {CynO' 

cephalut  porcarius). 
Mr.  William  W.  Ware,  [through  Mr.  Robert),  Washington,  Pa.   One  head 

of  domestic  sheep ;  from  Westmoreland  County,  Pennsylvania. 
I>r.  T.  E.  WUcox,  n.  8.  A.    Two  rodenta  in  (dcohol ;  one  gopher  (Tho- 

momys  lalpoides)  inalt^hol;  one  pronghom  head  and  antlers;  two  pairs 

of  antlers;  one  fossil  tibia;  all  from  Boise  Barracks,  Idaho. 
Mr.  John  B.  Wiggins,  Waverly,  N.  Y.    A  fox  {VuJpes /ulvns),  alir^; 

from  Waverly,  N.  T. 
Mr,  A.  F.  Woosier,  Norfolk,  Conn.    A  bat  in  alcohol. 

Department  of  Birds. 
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Total  aceeHions  during  1883.. 

162 

3,761 

8,004 

36 

300 
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*  Chiefly  tbroagb  the  U.  8.  Signal  (Jervice. 

t  Mostly  specimeoi  which,  having  lost  their  original  labels,  were  ie-«nl«t«d,  or  in 
regard  to  which  there  nre  no  data. 

tThe  actiKtt  niunber  of  species  is  orooDrao  much  leas,  identieal  species  being  often 
repnsented  in  rarions  collections.     In  some  oases,  however,  especially  among  th« 
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The  accessions  of  great«8t  ioterest  are  from  the  following  sonrees: 
(skins.) 

Mr.  L.  Belding,  of  Stockton,  Cal.  Tfaree  handred  and  efghty-four  speci- 
meuB,  two  handred  and  sixteen  species,  cbiefl;  from  Lower  California. 
A  very  valuable  colleetiou,  embracing  two  new  species,  two  others  new 
to  the  North  American  fauna,  and  a  flue  series  of  the  several  species 
pecnliar  to  the  Cape  Saint  Lucas  fauna.     (C.*) 

Capt.  Chat.  Bendire,  U.  8.  A.  Seventy-niDe  specimens,  thirty-flve  ape* 
cies,  of  very  desirable  Morthwestem  birds  from  Fort  Walla  Walla, 
Wash,,  including  several  examples  of  the  rare  Keiinicott'8  owl  {Soopg 
alio  Ketmieotti)  and  a  very  fine  series  of  the  wax-wiug  {Ampalia  gar- 
rulus).    (a.) 

Count  von  BerlepsA,  Munden,  Oermany.  One  hundred  and  thirty-one 
specimens,  one  handred  and  two  species,  of  Neotropical  birds,  pre- 
viously not  represented  in  the  collection.    (Ex.) 

Mr.  Wm.  Brewster,  Cambridge,  Matt.  Nineteen  specimens,  thirteen 
species,  of  birds  from  varions  localities,  the  same  being  principally 
special  plumages  wanted  to  complete  the  collection  of  North  Ameri- 
can birds.    (Ex.) 

Prof.  A.  Dugia,  Kationat  Museum  of  Mevico,  Foarteen  specimens  (same 
number  of  species)  of  Mexican  birds,  some  of  them  rare  in  oollec- 
tioDs.    (O.) 

Mr.  William  J.  Fiaher,  V.  8.  Tidal  Observer.  Fifty-two  specimens,  thvty, 
four  species,  from  Kodiak  Island,  Alaska.  An  interesting  collection, 
containing  some  very  rare  species  and  one  new  to  science  {(Batrelata 
flskeri).    (Ex.) 

Mr.  0.  Qotcard,  U,  8.  Consul  to  Samoa.  Twenty-three  specimens  of 
birds  from  the  Fyi  Islands,  most  of  the  species  new  to  the  collection 
(G.) 

Mr.  P.  L.  (Tony,  of  Washington,  D.  C.  Three  hundred  and  sixty-nine 
specimens,  one  hundred  and  fourteen  species,  from  China  and  Japan. 
A  majority  of  the  species  new  to  the  National  Museum  colleotitHi. 
(C.) 

Mr.  Geo.  S.  Lawrence,  New  York  City.  Thirteen  specimens  (as  many 
species),  of  tropical  American  birds,  the  some  being  desiderata  to  the 
collection.    (Ex.) 

■kiuB  of  Old  World  birde,  there  &r«  a  few  Hpecies  not  yet  detarmlDed,  and  nbich  have 
not  been  inclndtul  in  the  above  ennmeratiou. 

Tbe  total  namber  of  accessiona  during  tbe  year  to  the  collection  of  the  Department 
of  Birds  ia  168. 

*Ttio  source  of  tbeae  accesBlona  is  designated  by  ttie  initial  "C"  for  those  received 
from  collectors  of  tbe  Mui>euin,  or  those  mukinfcezplorationsnnderitti  auspices;  "  Q" 
fiff  those  presented  as  a  gift;  "Ex."  for  those  obtaJDed  in  exchange,  &x. 
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^rof.  WJlIiam  McuAea^^  XinfUEOfi  Society,  Sgdneg,  Sew  South  Wales. 
Forty-three  specimens,  thirty-two  species,  of  birds  chie&y  fVom  West 
AnstmUa,  and,  with  one  or  two  exceptions,  ail  new  to  the  coilec- 
tiou.    (Ex.) 

Mr.  Charlea  L.  McKay,  U.  S.  Signal  Service.  One  hundred  and  twenty- 
eight  sx>ecinieus,  seventy-four  species,  from  Bristol  Bay  and  Nnsbagak 
BiTer,  Alaska.    (Signal  UfBce.) 

SerffeanU  John  Murdoch  and  Middleton  ^nith,  U.  8.  Signal  Service.  Two 
hondred  and  forty  specimens  and  thirty -five  species,  trom  Point  Bar- 
row, Alaska.  A  fine  collection,  including  interesting  series  of  well- 
prepared  specimens.    (Signal  Office.) 

Mr.  Raymond  L.  Newcomb,  NaturaUtt  attacked  to  the  Jeannette  expedi- 
tion. Seven  specimens,  five  species,  from  the  Arctic  Ocean  north  of 
Siberia,  incloding  three  Bpecimens  of  the  excessively  rare  Boss's 
Gall  {Bhodottethia  rosea).    (Navy  Department.) 

Korwich  Museum,  Norwich,  England  {^roughMr.J.H.Qurnei/).  Twenty- 
fonr  specimens,  sixteen  species,  of  raptorial  birds,  chiefly  new  to  the 
collection.    (Ex.) 

Mr.  O.  0.  yutUng,  of  OarlinvilU,  771,  Three  hundred  and  twenty  speci- 
mens, one  hundred  and  ninety  species,  from  Costs  Bica.  This  collec- 
tion forms  the  basis  of  two  special  papers  in  the  "Proceedings"  of 
the  National  Moseum  ( VoL  6,  pp.  382-409 ;  the  otl\,er  not  yet  printed). 
(0.) 

Mr.  Theodore  Booaevelt,  New  York  City.  Five  hundred  and'  ninety-sis 
specimens,  one  hnndred  and  ninety-five  species  of  birds,  mostly  Korth 
American  (n  few  from  E^rypC).    (O.) 

Shanghai  Museum,  Shanghai,  China  {through  Mr.  P.  L.  Jouy).  Seventy- 
seven  specimens,  sixty -five  species,  mostly  new  to  the  collection.  (Ex.) 

Mr.  George  Shoemaker,  Assistant  in  Department  of  Birds,  U.  8.  National 
Museum.  Eighty-three  specimens,  fifty-four  species,  of  birds  from  the 
District  of  Columbia  and  Alexandria  Oouuty,  Virginia.  The  speci- 
mens all  very  finely  prepared.     (6.) 

Dr.  R.  W.  Shv/eldt,  U.  8.  A.  Two  hundred  and  ninety-six  specimens, 
one  hundred  and  eighty-six  species,  chiefly  from  Connecticut  and 
Wyoming  Territory.  This  collection  is  exceptionally  fine  as  regards 
preparation  of  the  skins,  a  considerable  number  of  which  have  been 
mounted  for  the  exhibition  series  of  the  Museum.    (G.) 

Dr.Leonhard  Stefneger,  U.  8.  Signal  Service.  One  hundred  and  ninety- 
eight  specimens,  ninety  species,  from  the  Commander  Islands  and  Pe- 
tatipolovsbi,  Kamtchatka.  An  important  collection,  containing  sev- 
era!  new  species.    (Signal  Office.) 

(NESTS  AKD  naos.) 

Mr.  L.  Belding,  Stockton,  Cal.  Twenty -four  specimens  (t. «.,  entries), 
twelve  species,  from  Lower  OBlifomia.    (0.) 
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Mr.  George  A.  Jloardman,  Calaii,  Me.  Eggs  of  the  Florida  coorlin,  or 
liinpfcin  {Aramus  pictm),  from  Florida.     (G.) 

BrUish  Museum,  London,  England.  Forty-five  species,  from  Pegu  (all 
new  to  the  collection).    (Ex.) 

Mr.  E.  Dickinaon,  ^ingfield,  Mass.  One  set  of  eggs  of  Totanut  melanth 
leueua,  from  Manitoba.     (New  to  the  coilection.)     (G.) 

Governor  Fcncker,  Oodkavn,  Greenland.  Ejghty-seven  specimens  (en- 
triea),  twenty-four  species,  from  Greenland. 

Jlfr.  Wm.  J.  Fisher,  U.  8.  Tidal  Observer,  Fifteen  specimens,  fifteen 
species,  from  Eodiak  Island,  Alaska,  and  vicinity.  The  most  inter- 
esting specimens  are  eggs  of  the  bald  eagle  [Haluietus  Uuoocephalus) 
and  black  oystercatcher  {Hamatopusniger), 

Mr,  R.  G.  Hazard,  2d,  Peace  Dale,  E.  I.  Eggs  of  Spheniacus  demernig, 
Eudypes  ckrysocome  and  Diomedea  culminata,  from  Falkland  Islands- 

Mr,  Get  rge  N.  Laicrence,  Hew  Yorlc  City.  One  egg  of  the  Hondoras 
tarkey  {Mcleagrig  ocellata),  from  Yucatan.  (New  to  the  collection.) 
(Ex.) 

Dr.  J.  C.  Merrill,  U.  8,  A,  One  set  of  eggs  of  the  piok-sided  snow- 
bird {Juneo  anneet&M),  from  Big  Horn  Monnttuns,  Montana  Territory. 
(New  to  the  collection.)    (Ex.) 

Sergeants  John  Murdoch  and  MiddleUm  Smith,  U.  S.  Signal  Service, 
Forty-six  specimens  (i.  e.,  entries),  sixteen  species,  from  Point  Bar- 
row, Alaska.  Tfro  of  the  species  new  to  the  collection,  if  not  to 
science,  viz,  Actodromas  maculata  and  Pelidna  aipina  amerieana. 

Department  of  Reptiles. 
Hehbt  C.  Yabbcw,  Honwary  Ourator, 

Two  hnndred  and  thirty  entries  have  been  made  in  the  heipeto- 
logical  record  book,  which  would  probably  repieeent  not  less  than 
nine  hundred  and  twenty  specimens. 

Thirty-one  specimens  of  fourteen  species  of  reptiles,  many  of  them 
very  rare,  were  received  in  exchange  from  the  British  Museum,  through 
Dr.  Giintber. 

Valuable  collections  have  been  received  from  Mr.  James  Bell,  of 
Gainesville,  Fla.,  and  Mr.  L.  Belding,  of  California,  employed  as  col- 
lectors by  the  National  Mnseum,  and  from  Mr.  Bobert  Bidgway,  Mr. 
Lucien  M.  Turner,  Mr.  Gastav  Eisen,  and  others. 

The  acceasione  of  greatest  interest  are  the  valuable  collection  of  Mr. 
L.  Belding,  made  in  Lower  California,  which  contained  a  beautiful  speci- 
men of  Crotalvs  mitchelli,  the  only  one  at  present  in  the  Museum ; 
Orotalus  enpo,  Bufo  beldingi  (sp.  nov.),  Crotaphytus  oopei  (sp.  nov.),  Uta 
elegans  (sp.  nov.),  and  Sceloporus  rvfidorsum  (sp.  nov.).  In  the  collec- 
tion made  by  Mr.  Bobert  fiidgway,  at  Wheatland,  Ind.,  was  found  a 
new  subspecies  of  Ophibolus,  which  has  been  called  Opkibolus  getultu 
niger.  InMr.Gu8tavEisen'8CoUection,made  nearPre8no,OaI.,twonew 
snbspecies  of  Opkibolus  have  been  discovered,  which  are  named  Ophi- 
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bolug  getulut  etteni  and  Ophibolug  getulus  maltuiinetua.  Prof.  B.  D.  Cope 
has  presented  to  the  Mnseum  a  new  nod  valuable  speciea  of  Eumecet 
from  Texas,  and  Mr.  Roosevelt,  of  New  York,  has  presented  qnite  a  large 
collection  of  onr  domestic  reptiles,  made  by  himself.  Prof.  A.  Dug&s, 
of  Mexico,  baa  coutinned  his  eoiitributious,  which  are  always  Talaable, 
and  we  have  also  been  favored  similarly  by  Professor  Sumichrftst. 

Departrntnt  of  Fiehea. 
Tablbton  n.  Beam,  Curator. 
The  total  number  of  accessions  daring  the  year  was  95,  and  78  of 
these  were  made  by  iodividnals. 

SOURCE  or  ACCESSIOHB. 

By  gift && 

Exchange  orpnrcliau) 7 

SmitheoniaD  oolleolors 9 

Other  Gnvernment  depBttmeota 24 

Dvpoait 1 

The  IT.  S.  Fish  Commission  is  considered  as  one  of  the  "other  depart- 
ments of  the  Oovernmcnt."  The  single  collection  received  on  deposit 
is  from  Dr.  Shufeldt,  at  N'ew  Orleans,  who  proposes  to  monograph  the 
fauna  of  Lower  Louisiana. 

For  the  sake  of  convenience  the  list  of  accessions  is  arranged  alpha- 
betically, and  the  number  of  the  accession  is  given.     A  summary  of 
accessions  of  greatest  interest  follows  the  alphabetical  list. 
Akera.    00000.    Tennessee.     One  carp  (Cyprinva  carpio),  foar  weeks 

old,  raised  Id  Tennessee. 
AllioMce,  U.  8.  Steamer.    00000.    Arctic  seas.    One  tank  of  fishes  in 

alcohol. 
Atkins,  C.  Q.    12040.    Bucksport,  Me.    Three  fresh  Kennebec  Salma 

aalar. 
Baird,  W.  C.    11366.    OhattaJiooga,  Tenn.     One  head  of  Amia  calm. 
Bakltoin,  A.  S.    11124.    Jacksonville,  Fla.    One  Brimyzon  Ooodei. 
Bean,  T.  E.    11230.     Potomac  Biver.     One  £resh  Tinea  vulgaris  from 

Broad  Greek. 

11546.    Havre  de  Grace,  Md.    One  tank  of  fishes  in  alcohol. 

11619.    Potomac  Biver.    One  fresh  Tinea  vulgaris. 

Sehr,  von,    11044.    Austria.    Twenty  specimens  of  Uvtbra  krameri. 
Sladcford,  B.  0.    11127.    New  York.    One  fresh  Uieroptervs  salmoides 
(lOi  pounds). 

11188.    New  York.    Pour  fresh  Pomoxyt  sparoidei. 

11196.    Florida.    One  fresh  Lutjanus  Bla<Afordii. 

11296.    NewYork,    One  box  of  salmon  and  trout  from  vaiions 

localities. 

11356.    New  York.    Two  fresh  Peristedium  miniatum. 

00000.    New  York.    One  living  Ophidium  marginatum. 

11870.    New  York.    One  tcesh  Eippoglossoides  platessoida,     ■  ^ 
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Bradfield,  H.  L.    X1017.    Doagherty,  T«z.    One  fossil  tooth  of  0alo»- 

oerdo  falealui. 
Chater,  U.  C.    12066.    Noank,  Oonn.    Foor  jars  of  fishes  in  alccAoL 
Clark,  Frank  S.     11701.    Horthville,  Hioh.    Two  CtOotUmut  ctrnmer- 

ttmii  in  alcohol. 
Clark,  J.  W.  B.    11U9.    Deil's  Island,  Chesapeake  Bay.    Two  ChoM- 

modea  Bosoianut  and  two  OobioBoma  alepidotum. 
Collins,  Copt.  D.  E.    12076.    Oloncester,  Mass.    One  smoked  Seomber 

BeKayi. 
Cumming,  W.  M.    11643.    WiluiingtoD,  N.  0.    Three  Oambii»iapatrv^i$, 
jyabney,  Wm.    00000.    Lodi,  Hiss.    An  EthtoaUmatfd  (dried)  in  letter. 
Davis,  W.  B.,  £  Son.    1U88.    WilmingtoD,  N,  0.    One  &esh  Megahpt 

atlantieui. 
Dttgia,  Prof.  A.    11113.    Qnon^jnato,  Mexico.    One  C«ntropomut  aod 

one  Muffil  from  Tepio. 
Udwards,  V.  If.    11036.    Wood's  Holl,  Haas.    One  LopkopteUa  maett- 

lata  1 JQV. 
11101.    Wood's  Holl,  Mass.    Two  skeletons  of  PAyofa,  one  of 

Tauioga  onitit. 
F«rber,  Dr.    11754.    Canada.     One  yonng  8<^mo  Mlar. 
Fiaher,  William  J.    00000.    Kodiak,  Alaska.    One  keg  and  fire  bottles 

of  fishes  in  alujihol. 
Fiah  Hawk,  U.  8.  F.O.  steamer.    11206.    Chesapeake  Bay.    Two  boxes 

alcoholic  and  one  keg  of  fresh  fishes. 
Qering,  Frederick.    12080.    Gloncester,  Mass.    One  Mentioimu  Mfrw- 

losus. 
Gilmer,O.K.  11131.    Biohmond, Ya.   Fora fnsb Doroaoma oepediamim, 
Oorgaa,  W.  0.    11916.    Fort  Brown,  Tex.    One  can  of  alcoholic  speoi- 

mens. 
SaUer,   0.  M.     12048.     Paget  Sonnd.     One  Clupea  aapidiaaima  in 

alcoliol. 
Hay,O.P.    11738.    Tennessee  and  Mississippi.    One  tank  fresh-water 

fishes  in  alcohol. 
Eenakall,  Dr.  J.  A.    11429.    Florida.    One  tank  of  Ashes  in  alcohol 
Berrera,  Alfonao.    11279.    City  of  Mexico.    Three  fliwos  sp.  and  three 

Ckirostama  Huwholdtianum. 
Eodge,  E.  S.    00000.    Plymonth,  N.  H.    One  8aXveli»ua  /otainaUs  in 

bad  condition. 
Soran,  Henry.    12004.    One  salted  Sdene  argentea. 
Howell,  D.  ¥.    11477.    Sandosky,  Ohio.    Six  Tials  embryonic  Stimh 

atedium  vitreum. 
Hubbs,  A.    12156.    Mounds,  Mo.    Five  Enneacanthus  sp.  in  alcohol. 
Hudson,  Oeorge  A.    11150.    Cedar  Keys,  Fla.     Seven  fresh  Clupea 

aapidiasima. 
Jamaica  Inatitvte.     11760.     Kingston,  Jamaica.     One  hondred  and 

eighty -three  specimens  of  marine  fishes. 

i:Qi,.r::::G00'^lc 


BEPOBT  OF  KATIONAL  MUSEUM.  207 

<7mm»,  Ds  .  Wm.  B.,  U.  S.  N'.    12163.    Alaska.    One  \teti  fishes,  &c.,  in 

alcohol. 
JonUnty  D.  8.,  and  QiUtat,  Charlea  H.    11500.    Hazatlan,  Panama, 

Lower  CaliftnniA,  Texas,  Florida,  and  Italy.    Six  tanks  of  fishes  in 

alcohol. 
tTony,  P.  L.    11262.    China.    Two  tanks  of  fishes  in  alcohol  (many 

ppecies). 

11801.    Japan.    One  tank  fishes  in  alcohol. 

Lareo,  Andrea.  11461.  Santa  Barbara,  Gal.  One  box  of  fishes  in 
■hjohol  (many  species). 

Lituufan  Society,  Neva  South  Walea.  00000.  New  Guinea.  Two  ban- 
died and  seven  specimens  of  fishes  in  alcohol, 

lAitken,  Dr.  Okr.    11181.   Iceland.    One  Trachypterusarotieiu  in  aXoohol. 

Mmnititlia  BitUyrieal  and  Oeoloffioal  Soctetg.  11897.  Winnipeg.  One 
tank  of  fishes  in  alcohol. 

MeAdamt,  WilUmi.  12052.  Illinois  Biver.  One  box  of  fishes  in  alco- 
hol. 

MeDomald,  OoL  M.  11017.  Cherrystone,  Va.  Two  bottles  of  fishes  in 
alcohol. 

11209.    Potomac  Biver.    Three  Clupta  aapidinima. 

11211.    Washington,  D.  C.    Two  Ci/prinut  earpio  shipped  to 

Texas  and  back  alive. 

11616.    Fiedericksbarg,  Ya.  Fonr  species  of  fresh -water  fishes. 

Merriam,  Dr.  0.  Hart.    11462.    Woodhnll  Lake,  New  York.     OaeSalmo 

talar  var.  tebago. 
MUckeU,  Oapt.  J.  C.    11493.    Charleston,  S.  C.    Two  tanks  of  fishes  in 

alcohol. 
Moore,  Q.  S.  H.    11618.    Colorado  Hirer,  Texas.    One  fresh  Haploido- 

notus  grunnieiu. 
Komy,E.B.    1103L    Odessa,  Del.    Skin  ot  AnguiUa  rostrata. 
Sy«,  WiUard,jr.    12000.    New  Bedford,  Mass.    One  bottle  Anffuilla 

rottrata  in  alcohol. 
PadcaTd,A.8.,aHdKingiley.   11208.  Wood's  HoU,  Mass.  Beprodnotive 

organs  of  supposed  male  eel. 
Poik,  W.  L.    11324.    Vicksburg,  Miss.    One  Carpiodes  (f)  firom  Missis- 
sippi River. 
SadoUff,  Captain.    00000.    Fifteen  miles  southeast  of  Cape  May.   One 

salted  Perittedium  mtniatum. 
BatkbuH,  Bickard.    11081.    Brazil.     Five  photo^rraphs  of  fishes. 
Beed,  George  B.,  V.  S.S'.     11409.    Potomac  Eiver.    Ono  Microptenit 

talmoides  and  one  M.  dolomieu. 
Sku/eldt,  Dr.  B.  W.,  U.  S.  A.    Iiil22.     New  Orleans,  La.    One  box  of 

fishes,  &C.,  in  alcohol. 
Steamt,  SUaa.    11015.    Pensacola,  Fla.    One  fresh  Batrachvg  tan  subsp. 

pardti». 

11123.    Peosarola,  Fla.    Que  fresh  Caulolatilus  mieropa. 
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Steanu,  SilM.   11140.   Pensacolii,  Fla.   Three  fresh  CaulolatUut  mieropt. 

11235.    Peneaoola,  Fla.    SpBwn  of  Trisotropis  sUmiat  with 

eotozoA. 

11496.    Peosacola,  Fla.    Three  tanks  of  fishes  in  alcohol. 

Stearns,  W.  A,    11859.    Labrador.    Two  tauks  aod  one  barrel  of  flebes. 
Stcan,  Jamet  O.    11231.     Port  Tonrtisend,  Wash.    One  vriuter  salmon, 

Oncorbynchus  ckonicha. 
Thompson,  B.  H.    12138.    WoodbuU  Lake,  New  York.    Two  fresh  Cor- 
effonus  artedi, 

12223.    Woodbull  Lake  ontlet.    Oue  fresh  Salnto  aaim'  var. 

sd>affo. 

True,  Frederick  W.    11817.    Essex  Connty,  New  York.   One  taak  fishes 

in  alcohol. 
V.  S.  Fitk  Commiuion.    11210.    GemftDy.  Two  Oyprinia  carpio }  died 

in  transit. 

11640.    Northville,  Mich.    Two  fresh  5alMfi»«a/"nftMaIt«  and 

one  Salmo  irideua. 

11716.    Qnantico,  Va.,  and  Battery,  Md.     Eggs  and  embryos 

of  Clupea  vemalis,  Fetromgzon  marinua,  hybrid  between  Vlupea  sapi- 
ditsitna  and  Peroa  americatia. 

11770.    Washington,  D.  0.     One  Caraanua  auratvt  (Japanese) 

in  alcohol. 

11772.    Wood's  Holl,  Maes.    Many  species  of  marine  fishes. 

11818.    Wood's  Holl,  Mass.    One  tank  and  one  box  of  fishes  in 

alcohol. 

1 1082.    Wood's  Holl,  Mass.    One  tank  and  one  box  of  fishes 

in  alcohol. 

11888.    Wood's  fioll,  Mass.    One  half  barrel  fresh  Sewpeena, 

Merlwsiua,  PhycU,  &c. 

11891.    Wood's  Holl,  Mass.    Oue  fresh  Rata  Uevi». 

11918.     Wood's  Holl,  Mass.     One  box  of  fishes  in  alcohol. 

■ 12027.    Havre  de  Grace,  Md.    One  fresh  Olupea  gapidittima. 

U.  S.  Signal  Service.    Point  Barrow,  Alaska.    Fonr  species  of  fishes  ia 

alcohol. 
Weaver,  George  B.  <&  Co.    12035.    Seneca  Lake,  ITew  York.    One^DiJa 

ealva  and  one  Lota  maculosa,  ft«ah. 
Wkitman,  J.  L.    11724.    Valley  Palls,  Kans.    Foar  Sttzottedium  vit- 

reum  in  alcohol. 
Wilcox,  W.  A.    11024.    Boston,  Mass.    Three  fresh  Brosmiut  brosme. 
Wild,  George  H.    11C85.    Bed  Bank,  N.  J.    Fonr  Roeow  Uneaiva  ia. 

alcohol. 
Wood,  Ensign  M.  L.,  U.  S.  N.    11668.    Key  West,  Fla.    One  can  of 

fishes  in  alcohol. 
Wood,  Lieut.  W.  N.    11372.    Potomac  Biver.    One  fresh  sbad. 
Woodbtti-y,  J.  G.    11790.    San  Francisco,  UaL    Two  Boeout  Uneaimf 

died  in  trannit. 
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Wyoming  ffiatorical  and  Qeologioal  Society.    11131.    Wilkos-Barre,  Pa. 
One  deformed  Lepomit  gibboaug. 

Oenenit  aummart/  of  acceasiona  of  greatest  intereat. — Most  of  the  col- 
lectionl  here  uoticed  were  made  b;  persons  employed  by  the  U.  S.  Fish 
Commission  or  by  the  SmilhsooiaD  Jnstitation  and  the  U.  S.  National 
Moseom.  Some  very  important  accessioDS,  however,  bare  come  from 
parties  who  have  received  nothing  more  than  the  tanks  and  alcohol  for 
preserving  fishes.  Several  very  valnable  additions  were  mude  by  ma- 
senms  desiring  collections  iu  exchange.  Other  departments  of  the  Oot- 
emment  have  contribnted  comparatively  little  this  jeor;  the  TJ.  S, 
Sigfoal  Service  party  near  Point  Barrow,  Alaska,  forwarded  a  collection, 
which  is  small  in  the  nnmber  of  species,  but  rich  in  individuals. 
Bean,  Tarleton  H.    11230.    March  20.    P. 

A  fresh  trach,  TVitca  t»i(gart«,wliich  escaped  ttom  tho  Uuited  States  poiidi^ 
Waahiiigtuii,aiiil  wascaptored  in  Broad  Creek,  a  tribatar;  of  the  Potomao, 
b;  Mr.  RoDD). 

11019.    June  24.    P. 

A  teucli,  JiniM  valgarit,  which  was  bconght  h^re  alive  fW>m  the  Potomao 
Biver  and  kept  for  eome  time  in  the  Armory.  It  is  worthy  of  note  that  the 
pharyngeal  teeth  of  tench  bred  here  have  uo'traco  of  hook,  Uiit  are  worn  off 
so  as  to  baTB  a  bioad  grindiug  surface,  iu  which  respect  they  differ  &om 
examples  of  like  sise  reared  in  Europe. 

Beldinff,L.    11543.    June  12.    G. 

Among  theOshesreceivedfromLowerCalifotnia,  where  they  were  obtained 
by  Mr.  Bolding,  are  Eome  species  which  are  new  to  tho  localities.  Professom 
Jonlao  and  Gilbert  have  identified  one  of  tho  euls  from  near  Cape  San  Lacas 
ks  LrpU>e*pliala»  eofger.  "  No  other  specimen  of  this  genus  has  been  brought 
from  the  Pacific  coast  of  tropical  America."  Agonottona  natutam  GUother, 
was  taken  in  tbe  river  at  San  3tin6,  where  it  is  known  as  Irucha  or  tront.  Tha 
name  "  tront"  for  a  mugiloid  fish  is  eamestly  recummeniled  to  the  attention 
of  critics  of  tbe  synonymy  of  Latin  names  of  fishes. 

Bladi/ord,  E.  6.     11127.    Febrnary  14.    G. 

One  big-month  bass,  Jficroptrnw  lataoida,  weighing  1(4  pounds.  The  fish 
was  cast  and  then  prunerved  in  alcohol. 

11296.    April  0.    G. 

Id  a  laree  lot  of  salmonoids  received  ttont  Ur.  Blackford  on  this  date  waa 
an  alleged  hybrid  between  Ailpellnu/omfjiuill*  and  Oncerhfuehiuekoiiiolui,  and 
there  was  also  a  California  salmon,  O.  ekouicha,  which  was  raised  in  Htnne- 

11356.    April  24.    G. 

Two  fresh  Pirtilfdlnm  mfniafum,  which  were  picked  op  dead  at  sea  at  the 
time  of  the  tilefish  mortality. 

00000.    May  10.    G. 

A  living  eiample  of  the  rare  OpJUdJKn  marghuitmit,  which  was  caught  at 
Bay  View,  Long  Island. 

OolUna,  Capt.  D.  E.    12076.    November  17.    G. 

An  individual  of  tbe  formerly  rare  and  little-known  maokeiel.  ScMihr 
DtE^,  sent  trata  Olonceatet  by  request  of  Capt.  J.  W.  ColUna. 
H.  Mis.  20 14  .       Google 
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Davis,  W.  E.,  *  Son.    11488.    May  28.    G. 

A  large  aod  fioe  tftrpam,  MtgaUtpi  atlanliciu. 

Fiaker,  William  J.    00000.     December  23.     G. 

Mr.  Fisber  s«nt  from  Kodiak  &  ten-gallon  keg  of  fiahes  exceedingly 
well  proseTTed,  bevides  a  few  bottles.  In  tbia  lot  are  many  Talnable  ip«oi- 
mens,  Kmnng  tbem  foar  fteah-waMr  species  not  befbre  received  ^m  the  isluid ; 
these  are,  Eiox  ludui  Lola  maeulota,  CalMlonnu  lonjfrMtHt,  and  Congonma 
quadrilairrali;  all  of  which  occurin  the  Yukon  region,  bat  were  not  expected 
on  this  ioland  in  tbe  Gulf  of  Alaska.  Tbe  first  three  at  least  are  very  old 
species,  widely  distributed,  and  preserving  tlieir  identity  with  wonderfbl 
tenacity,  no  matter  what  change  of  enviroanient  may  overtake  them.  They 
probably  existed  on  the  island  t«fore  its  separation  as  an  island,  and  they 
have  retained,  apparently  undistnrbed,  all  the  salient  characters  h;  which 
their  relstives  of  the  mainland  aredistiDgniebed  in  tbe  broad  areaover  which 
their  are  fouod. 

Gering,  Frederick.    12080.     November  17.    O. 

One  example  of  the  kingGsb,  Jfmficin-Kl  nebNloMu,  which  is  eztiemely  nu« 
north  of  Cape  Cod ;  this  was  taken  in  a  herring-net  in  Oloocester  Harbor, 
October  30,  imi. 

Oilbert,  Charlet  S.    11500.    June  1.    C. 

Fonr  tanks  of  Mazatlan  and  Panama  fishes  formed  the  larger  part  of  this 
accession.  Of  the  Panama  species,  14H  were  taken ;  19  of  these  are  described 
as  new  in  Volume  I,  Bnlletin  U.  6.  Fish  Commission.  From  Maiatlan,  Mex- 
ico, Mr.  Oilbort  sent  172  species ;  33  of  these  are  established  as  new  in  Pro- 
ceedings National  Museum,  Toljnie  IT. 

Bailer,  Q.  M.    12048.    NoremtHr  16.    G. 

A  shod,  Clupea  lapUliiiima,  taken  in  a  tributary  of  Paget  Boond.     Tl)» 
shod  introduced  by  the  U.  8.  Fish  Commission  into  the  Sacramento  have 
multiplied  and  are  spreading  rapidly  northward  on  the  coast  of  California 
and  beyond. 
Say,  Prof.  0.  P.    11738.    Angnst  3.    C. 

A  tank  of  fresh-water  Bshrs  collected  by  him  in  Mississippi,  Tennessee,  and 
other  Southern  States;  64  species  were  taken ;  thej  are  recorded  in  Volume  II, 
Bulletin  U.  B.  Fish  Commission,  by  Professor  Hay.  Of  the  64  the  following 
are  established  as  nen  to  science :  Avtmocrypta  vivax,  Joa  viffilii,  Facilielilkg» 
butkrianui,  Jfenidia  audeiu;  Tirodon,  new  genas,  represeuled  by  Tirodon  am- 
nigenui. 

Professor  Hay's  collection  contained  Lepidotlevi  ji/atyilMitit,  although  this 
does  not  appear  in  his  list;  he  has  it  under  the  name  L,  oueut. 

Ptofessom  Jordan  and  Gilbert  consider  PauiliBhthsi  butUrtatnu  identical  with 
F.  JI>irra[li(Holbr.). 
Senshall,  Dr.  J.  A.    11429.    May  13.     G. 

One  tank  of  fishes  collected  by  him  in  Florida.     Among  them  are  some 
species  not  before  in  the  Museum,  us,  for  example,  Priiltpomn  m«(anopten>m 
and  a  speciee  of  ZygoneeUi  recently  described  as  new  under  the  name  Z. 
eralieala. 
Mubba,  A.    12155.    December  4.     G. 

£^ve  specimens  in  alcohol  of  a  species  of  EnneacanHHU,  which  seems  to  ba 
nndeecribed,     These  were  canght  at  Mounds,  Vernon  County,  Miswoil,  tuid 
whether  or  not  they  oro  carp. 
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Budton,  George  A.    11160.    February  21.    O. 

SsTen  HnuUshadreceivedby  tiim  >t  SBTUmab.QB.,  &otn Cedar  Eeya,Flk., 
the  fint  of  the  speoles  he  haa  known  from  that  loolity.  ThoM  Bh«d,  in 
meMDiementa,  proportiooa,  colors,  &e.,  resemble  individiMla  that  the  Hn. 
•enin  has  from  Alahama. 

Jamaica  InatituU  Publie  Mmeum.    11760.    August  12.    O. 

This  large  and  very  valnable  collection  of  Jamaican  species  ia  the  seoond 
of  a  series  of  ebipmenti  to  the  Husenm  in  dnplicate,  one  of  each  species  to 
be  kept  here  and  the  other  retaraed,  named,  to  tho  mnsenm  at  Kingston.  The 
fint  can  was  received  in  December,  1881.  The  second  can  contained  1B3 
q>eeimens,  all  of  them  in  eicellent  condition  and  repieMntlng  many  specice 
which  will  prove  odditiona  to  oar  collection.  The  epeciea  at«,  at  pnaent, 
only  partly  determined. 
Jordan,  Prof.  D.  8.    lloOO.    Jane  1.    0. 

Professor  Jordan's  collections,  made  at  Galveston,  New  Orleans,  and  Pensa- 
cola,  filled  two  large  tanks  and  contained  manf  new  species,  which  are  de> 
scribed  In  Proceedings  National  Hnsenm,  Tolnme  T.  Some  of  the  epeciea 
obtained  ai«  Ibe  following : 

Andalvt  renicu*  Jor.  &  Oilb.  (t;p«a). 

Paraliditts>  albigulta  Jor.  &.  Glib.  (type). 

CluuModa  laburra  Jor.  &  Qilb.  (types), 

ParttliiAlkyi  tquamHentia  Jor.  &,  Gilb.  (tyjMM). 

Itettket  »eruiator  Jor.  &,  Gilb.  (types). 

Stppoeanpvt  tottera  Jor.  &,  Qilb.  i,  types). 

fWailalKj  ocellarit  Jor.  &  Gilb.  (types). 

isMflM  ionllMU  Jor.  &.  Qilb.  (types). 

GofriM  boleotoma  Jor.  &  Gilb.  (types). 

OoUswh:  virgatuliu  Jor.  A  Oilb.  (types). 

OpifOiognatliat  londmmM  Jor,  A  Qilb.  (type). 

Chr^wtit  mekryninu  Jor,  A.  Gilb.  (type). 

It  is  proper  to  state  that  Professor  Jordan  was  greatly  asdsted  in  making 
this  oolleotion  by  Hr.  Silas  Steams,  whose  vessels  bronght  in  most  of  the  new 
species  destiribed  from  Pensaoola. 
Jong,  p.  L.    11804.    August  28.    0. 

A  tank  of  Japanese  fishes,  which  have  not  yat  been  examined. 
JoHy,  P.  X.,  and  F.  C.  Dale.    11262.     March  30.    0. 

A  collection  of  Chinese  fishes  In  two  tanks.    Many  spedea  are  represented, 
bat  no  examination  of  them  haa  l*een  made.     These  fishes  were  seonred  while 
the  collectors  were  on  the  U.  8.  steamer  Falos, 
lAteo,  Andrea.    11461.    May.  20.    G.  &  P. 

A  Urge  lot  of  alcoholic  fishes  sent  trtna  Santa  Barbara  by  Hr.  Larco  eon-  - 
tained  the  following  among  other  good  things:  lAototttt*  klrando,  CithaiiiAlhyi 
(type),  8aa*Heklhy»  nmbrtMiu  (type),  and  /(Mike*  miberti  (types). 

lAnneean  Society,.  Sifdney,  Auatralia.    00000.    May  7.    E. 

Two  hnndred  and  eeven  specimens  of  fishes  collected  in  New  Qiilnea,  many 
of  which  ace  new  to  the  collection.    A  list  of  some  of  the  interesting  ones  ia 
given  in  my  report  for  Hay,  1882. 
XAUkat,  Dr.  Ckr.    11181.    March  7.    B, 

One  sloolioUa  example,  from  Iceland,  of  3Vaeh|(pf*nw  arotitm*,  the  first  on* 
obtsiord  by  the  If  naeam. 

i:Qi,.r::::G00'^lc 
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McAdams,  William.    12052.    December  11.    G. 

A  large  number  of  frash-water  species  from  tbe  moatli  of  lUioou  Biver. 
McDonald,  Col  Marshall.    11211.     March  11.    D. 

Two  leather  carp,  Cgprinvicarpio,  Iliat  were  sent  to  Texas  and  TetnmMl 
alive  in  a  gallon  pnil,  a  couvinoiug  proof  of  tbe  foaubility  and  denrabilitj 
of  sbippiog  carp  in  a  limiteil  aupiily  of  water. 

11615.    Jnuo22.    G. 

Four  npccks  of  freibnftter  flsbea,  Hoceat  Hneaiiu,  Calotlomm  eontMtr*«mU, 
Atniarm  oatm,  and  Lepomii  auritui,  cauglit  after  asceodiag  ovar  tbe  McDon- 
ald 6ebway,  at  Frederic ksbarg,  Va., 
Manitoba  Biatorical  and  Scimlific  Society.    11S97.    October  2.    E. 

The  Hiisenm  received  from  this  society,  located  at  Winnipeg,  one  tank  of 
alcoholic  fiabes  through  Mr.  H.  A.  Strong.  The  tank  waa  received  October  3, 
188-2.  Tbe  species  are  all  similar  to  those  of  the  atljooent  United  States 
region,  but  none  tbe  less  interesting,  since  we  have  few  fisbes  now  fVomthe 
locality  whence  these  cbdio. 
Mitchell,  Capt.  J.  C.    1U95.    May  31.    G. 

In  tbis  collection  was  a  fine  specimen  of  Lagoeephaliit  lavigalnt  and  oneof 
AMera  leripla,  which  bos  been  rarely  observed  on  the  coast  of  the  United 
Statee.     Fuxduliu  majalii  is  represented  in  the  lot. 
Nye,  Willard,jr.    12000.    November  9.    G. 

Three  eels  taken  &om  tbe  water-supply  pipes  at  New  Bedford,  Mass. 
Sadeliff,  Captain.    OOLOO.    Juue  12.    G. 

A  aall«d  specimen  of  PerUtedium  miniatuM  ttom  IS  miles  Boutheast  of  Cap» 
May,  found  at  the  time  of  the  great  tileBsh  mortality. 
8ku/eldt,Dr.R.W.,U.S.A.    12122.    December  19.    Dep. 

In  a  box  of  alcoholic  fishes  collected  at  New  Orleans,  La.,  which  were  re- 
ceived here  November  23, 1882,  wereaevcral  interesting  specif  s :  A  Zggoaeetf, 
apparently  thrywdu  Gtbr.,  Prionahu  mJIuIk*  Jor.  St  Glib.,  and  Etaatotita  tona- 
tum,  the  last  singular  fish  being  represented  by  more  individnals  than  the 
Maseam  pussessed  before  from  all  other  eonrcea. 
Steamg,  Silas.    11490.    June  1.    G. 

This  ia  a  large  collection  made  at  Pensacola,  Flo.,  by  Mr.  Steams,  and  in- 
clndes  many  valuable  species,  a  good  portion  of  which  were  described  aa 
new  in  Volume  V,  Proceedings  National  Musenm.     A  partial  list  fbllowa; 

Oobiai  holeoiomii  Jar.  dbOilb. 

Ophidiam  GralUi  Poey. 

ExooBttit  Hilliamt*  Oosse. 

Chromie  enchrytnrv*  Jor.  Sl  Oilb. 

SttnoloMHt  ca^niu  Bean. 

JfttlliM  haihatyit  var.  aamtM  Jor.  &,  Qilb. 

logJonvi  eailinrat  Bean  (n.  g.  and  n.  s. ), 

ApogoK  tnaoitlaUa  (Poey)  Jor.  tt  Qilh. 

BleiaiiHt  (feanuti  Jor.  it  Oilb. 
With  two  exceptions  the  above  are  all  new  epeeies,  and  one  represents  a  ooii- 
ons  aberrant  form  of  Gobiida  related  to  Ort/mtlopon  Blaeker,  from  wbioh,  how- 
ever, It  differs  in  several  imi>ortant  cliaraot«TB, 

11500.     jQlie  1.     G. 

See  remarks  onder  Jordan,  Pn>f.,D.S.,Aoo.  IIGOO.  Witliont  the  aariatiuiM 
of  Mi.  StAams  the  oollectioD  would  have  been  mnob  leas  valoabto. 
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8ieanu,W.A.    11859.     September  16.    G. 

&«Tenta«n  ■peciu  of  fiaheH  collected  by  bim  in  Labrador  doriog  the  aam- 
mer  of  18tfi.    AmoDg  tbem  are  oonie  apDcies  of  eapeci&l  interest  to  na : 
Scomber  Kotubrtu,  rare  from  so  far  uorth  ; 
•   Collvt  scorjiioidei,  far  south  of  ita  recorded  limit; 
GaiUiogae; 

Bipi>oslottoiiU$p!ate*toidei;  and  a  small 
SomBiotM  brtripinnt. 

liiulogolabnu  adtpertiu  was  foand  abnndant. 
TJutmpion,  H.  H.    12223.     December  27.    G. 

A  fresh  laud-locked  sulnion,  Salmo  lalar  variety  trbago,  taken  from  on  oat- 
let  of  Woodfaull  Lake,  New  York.    This  form  of  salmon  was  introduced  Into 
the  lake  throagh  the  aid  of  the  U.  8.  Fish  CommisBioQ,  and  has  greatly  mul- 
tiplied there. 
U.  B.  Fish  CommigaUm.    11206.     Marcli  16.    D. 

The  cruise  of  the  "  Fish  Hawk  "  in  Cheaapeake  Day,  early  in  Hanh,  re- 
sulted ID  IhedisooTery  of  aotne  well-known  speciesof  fishes  at  an  unexpected 
time.  The coniinan  spined dogfish,  5g>alMiteaiilUiw,WB8plentiful,  attracted 
there,  no  doubt,  by  the  presenco  of  large  schools  of  small  menhaden,  Brtwor- 
tia  IjrraRmu.  Rata  ooellala  was  also  obtained.  The  young  of  several  impor- 
tant economic  fisheB  were  taken  in  great  abandanoe;  among  these  were  ClHiiea 
mmafii,  Ctapea  (raHvoItt,  Pogoniat  iihn>nii$,  Plt!i<^$ekmu(t),  PhyoUrtgiiu,  and 
Adpenter  oxgrkj/nehiu.  SloUphortti  b|i.,  Gotnotonta,  OoHaox,  and  many  other 
species  were  found. 

11715.    Jaly  20.    D. 

Among  other  embryonic  fishes  receiTed  in  this  invoice  from  Battery  Sta- 
tion, Marytand,  were  some  hybrids  between  Clnpta  tapiditHma  md  fiooctu 
limtaiut.  Ur.  Ryder  has  carefnlly  examined  these  creatures  and  declares 
that  they  do  partake  of  the  oharactein  of  both  parents.  DcTelopment  of  eggs 
of  one  species  after  fertiliiation  by  ii  lit  of  a  fish  belonging  to  a  widely  dif- 
ferent family  has  heretofore  been  considered  wholly  improbable. 

11772.     AngQSt  19,    D. 

In  a  large  number  of  species  of  marine  fishessentfrom  Wood's  Roll,  and  re- 
ceived on  above  date,  was  LepUMliiiMi  oohImIm,  which  has  not  pieTionsly 
been  recorded  from  south  of  Cape  Cod. 

11818.     September  4.    D. 

One  tank  and  one  box  of  fishes  in  alcohol  from  Wood's  Holl,  Mass. 

11802.    September  16.    D. 

A  tank  and  a  box  of  fishes  from  the  summer  station  at  Wood's  Holl.  One 
of  the  most  interesting  of  the  species  is  a  Brotulid,  first  obtained  by  Prof.  Alex- 
ander Agassiz,  and  now  rediscovered  by  the  Commission.  For  this  gennsMr. 
Ooode  and  1  have  proposed  tbe  name  Dicrolent,  on  account  of  the  peculiar 
Btmctnre  of  tbe  pectoral ;  the  single  species  obtained  is  to  be  called  DieraltBt 
inlronigrT.  Another  singular  genusof<S(ernqplyoAul«  widely  diOerent  from  all 
the  known  forms  of  that  family  is  also  with  this  collection.  ArgyroptUctu 
htMigyniiut  was  taken  at  station  1112. 

11888.     September  28.    D. 

In  a  half-barrot  of  fresh  fishes,  with  Squalu*  acanlhiat,  Uerlaeiut  biUneari*, 
and  FhiieUieHuU,  were  several  largo  and  brilliantly  colored  Scorpmia  dactif- 
leplen,  found  plentifully  by  Capt.  J.  W.  Collins  while  trawling  on  tbe  "  ttlefish 
ground-"  It  is  thought  that  this  last  species  may  be  caught  in  such  ahon- 
dancs  OB  to  make  it  an  important  addition  to  the  supply  of  food-flaliM. 

Goo'^lc 
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U.  8.  Fith  OommittUm,    11918.    October  9.    D. 

In  ft  box  of  fi«hea  rocoived  frnin  Wood's  Holl,  Mobs.,  October  9,  IBSi,  woM 
CorjfpkmuAda  mpalrU,  ffijipocampnj  hudtaniiu,  uid  «  new  MaitMd  gpana 
Mlftted  to  BuUtittieKthft,  but  with  the  dorsal  base  partly  on  the  body,  a  Tery 
short  tail,  peotorals  not  ezaerted,  and  some  other  striking  pecniiaiitiea. 

12027.    November  7.    D. 

AfrMhremalesbad,  CJii;eaaafridiuJ)iia,which  bad  been  detained  in  a  pool  at 
Battery  Station,  neat  Hane  de  Oraoe,  Md.,  was  reoeired,  November  7,  1B82, 
In  a  spent  condition. 
V.  B.  Signal  Servvx.    00000.    December  22.    D. 

From  tbe  part;r  at  Ooglaamie  near  Point  Barrow,  Alaska,  were  obtained  a 
large  nnmlMr  of  capelin  (^allotiu  rillmiu),  as  welt  asof  thepoUrcoit  (Borw- 
gadm*  Mida);  tbere  were  also  two  apocies  of  Cottut,  one  of  which  is  either 
adnit  C.  vtmcouM  or  new,  and  the  other  is  apparently  andosciibed. 

Department  of  Mollutkg. 
WtLLiAK  H.  Dall,  Honoraty  Garator. 

Tbe  occessioaB  to  tbe  Museum  comprine  some  tweDty-aeveii  separate 
lots,  as  received,  in  one  boDdred  and  tbirteen  boxes,  barrels,  and  pack- 
ages. 

The  largest  in  bnlli  and  most  important  in  its  bearing  on  tbe  science 
of  any  collections  received  during  tbe  year  is  the  typical  collection  of 
land  and  fresb-water  sbells,  sent  in  fifty-three  boxes,  by  Dr.  Isaac  Lea, 
of  Philadelphia.  When  this  shall  be  available,  with  the  series  of  Dr. 
Lewis,  and  that  of  Mr.  W.  O.  Binney,  the  Museum  need  shrink  from  no 
comparison  with  tbe  collections  in  theae  groups  of  all  the  world  beside. 

The  uezt  and  for  the  Pacific  coast  the  equally  typical  and  important 
collection  of  Dr.  B.  £.  C.  Stearns,  of  Galifoniia,  has  been  received  on 
deposit,  under  an  arrangement  by  which  it  is  intended  to  become  tbe 
permanent  ornament  of  theMusenm.  Comprising  thirty  cases  in  bnik, 
and  probably  over  10,000  species  in  number,  its  especial  richness  iu  all 
that  relates  to  the  Pacific  coast  of  tbe  ITnited  States,  in  addition  to  the 
Carpenter  and  Dall  collections  already  in  tbe  Museum,  will  put  compe- 
tition in  that  field  out  of  tbe  qnestion. 

A  very  interesting  and  valuable  collection  of  shells  from  La  Paz, 
filling  three  boxes,  with  fresh  and  welt-preserved  specimens  of  marine 
shells,  has  been  received  iVom  Consnl  L.  Belding. 

Tbe  Senckenbnrgian  Museum  of  Frankfort-am-Main  has  contributed 
a  small  but  valuable  collection  of  45  species  of  recently-described  puU 
mouates,  through  Dr.  W.  Kobelt,  their  curator. 

A  collection  of  ceplalopods  long  since  lent  to  Prof.  Japetas  Steen- 
strnp,  of  Copenhagen,  for  study,  has  t>een  returned  duriug  the  year. 

Commander  J.  R.  Bartlett,  U.  S.  IS.,  has  presented  some  intereating 
cephalopods  from  the  Gulf  Stream,  which  were  attracted  to  the  vessel 
by  the  electric  light  used  in  the  deep-sea- sounding  work. 

Other  less  remarkable  but  still  intereating  and  valuable  donations  will 
he  found  enumerated  in  tbe  card  catalogue  submitted  herewith. 


BEPOBT  ON  NATIONAL  UUSEDU.  215 

Department  of  Insects. 
C.  V.  Riley,  Honorary  Curator. 
AcccaaioD  So. 

10807.  Alatu  myops,  sent  by  John  Dennett,  Mobile,  Ala 
10354.  lAmnopkilua  ap.,  sent  by  J.  Sharp  ^NixOD,  GbamberHburg,  Pa. 
11110.  Three  boses  with  Coleopteraj  one  bottle  with  njiscellaneous Id- 

sectB  in  alcohol ;  sent  by  0.  J.  Heriog  from  SariDam. 
11113.  Six  boxes  with  Mexican  Goleoptera,  with  list  of  names,  from  Prof. 

Engenio  Dug^,  Guanajuato,.  Mexico. 
11098.  Varions  hymeuopteroua  insects,  from  W.  A.  Williamson,  Toronto, 

Canada. 
11229.  Eggs  of  lacewing  fly,  fh)m  Joseph  Scbauno,  Yakima,  Wash. 
11267.  Specimens  never  received,  but  were  doubtless  a  species  of  black- 
fly,  trom  M.  H.  Thomson,  Pecan  Point,  Ark. 
11325.  Vynagtes  tityua^  sent  by  Geo.  H.  McKinuey,  Stanford,  Ky. 
11439.  Smerinthus  modesttta,  from  L.  Belding,  Stockton,  Cal. 
11577.  Lucanut  elaphui,  sent  by  J.  H.  Turner,  Jonesville,  Tex. 
11600.  Papilio  tumfia  and  Danait  archippws,  from  T.  S.  Wilcox,  Boise 

Barracks,  Idaho. 
1 1G61.  Scorpio  atlenii,  from  T.  S.  Wilcox,  Boise  Barracks,  Idaho. 
11687.  QaUodes  sp.,  from  E.  0.  Bradstreet,  Greeley,  Colo. 
11786.  Dynaatts  tityus,  from  Messrs.  Hall  M.  Caldwell  and  Andrew  D. 

Cowles,  Statesville,  N.  0. 
11798.  Chrysalis  of  a  noctuid  moth,  from  J.  S.  F.  Batchen,  Chicago,  III. 
11841.  CaUidnjfu  Hubule,  from  Tbos.  S.  Doran,  Montgomery,  Ala. 
]1843.  Rhynta  lunator,  from  F.  O.  Miner  &  Co.,  New  Orleans,  La. 
11813.  Papilio  rutiltts,  from  C.  A.  Williams,  Fort  Lapwai,  Idaho. 
1 1850.  Larva  of  Eactes  imperiales,  trom  W.  W.  Earr,  Washington,  D.  0. 
1187],  Larvii  of  Oiketicvs  sp.,  Irom  J.  C.  Wells,  Grenada,  W.  T. 
11877.  Vitheronia  rtgalis,  from  J.  F.  Lewis,  Quiunimont,  W.  Va. 
1191G.  Eighteen  boxes  with  jiinnedLepidoptera.    Source  not  indicated. 
11931.  Lucilia  macetlaria,  from  Dr.  Fred.  Hambert,  Alton,  111. 
11960.  Pupa  of  Papilio  troHus,  from  the  U.  3.  Signal  Officer,  Fort  Myer, 

Virginia. 
11960  [bit].  Selottoma  grande,  from  C.  T.  Davis,  Nevada,  Mo. 
1I98S.  Larva  of  Empretia  stimutea,  from  James  W.  liogan,  Bogersville, 

Tenn. 
12063.  Oatterocantha  cancer.     Source  not  indicated. 

Without  accession  nnmber,  a  very  interesting  coileotion,  by  Mr,  L.  M. 
Torner,  from  the  Aleutiun  Islands,  and  a  series  of  miscellaneous  speoi* 
mens  lately  coltecled  during  the  winter  at  New  Orleans,  La.,  by  Dr.  R 
W.  Shufeldt. 

Most  of  the  specimens  above  enumerated  were  received  in  such  poor 
condition  as  to  l>e  unfit  for  preservation.  It  will  also  be  noticed  that 
most  of  them  are  quite  common  species.    The  chief  contribution  is  that 
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by  Prof.  Eugeuio  Safr^  of  GnantOnato,  Mexico,  consisting  of  a  nnmbor 
of  named  Mexican  Coleoptera,  upon  wbicli  I  have  made  to  Professor 
Dugfes  snch  report  as  was  possible  witliout  examination  of  foreign  col- 
lections. In  tbis  connectiou  I  would  remark  that  tbere  is  in  tbis  conntry 
no  public  collection  of  any  extent  of  foreign  insects.  Hence  the  need  of 
such  is  very  greatly  felt,  since  every  Bjvecialist  is  now  under  the  neces- 
sity of  traveling  to  Europe  to  stndy  material  inaccessible  so  far  in  tbis 
conntry. 

A  considerable  collection,  in  fair  condition,  of  uiidetermiQed  exotic 
Lepidoptera  has  alsu  been  received,  bnt  witbout  any  indication  of  its 
source. 

The  chief,  and  in  fact  the  only,  collection  of  insectn  made  within  the 
limits  of  the  United  States  is  that  already  mentioned,  by  Mr,  L.M.  Tur- 
ner, from  the  Aleutian  Islands,  Alaska.  This  collection  is  very  inter- 
esting, and  I  have  already  sabmltted  a  full  report  niran  it 

Under  this  head  I  would  also  meulion  the  fact  that  Gongress  has  pur- 
chased the  copper  plates  and  manuscript  notes  of  Mr.  Townend  Glover, 
and  these  have  been  deposited  in  the  Museum,  and  make  a  valuable  relic 
of  Mr.  Glover's  industry  that  can  be  at  any  future  time  used  and  referred 
to.  The  one  full  set  of  colored  impressions  from  these  plates,  which  used 
to  hang  in  the  Entomological  rooms  of  tbe  Department  of  Agriculture,  is, 
however,  not  to  be  found  among  tbe  material  turned  over  to  the  Museum, 
Tbis  is  to  be  regretted,  as  this  set  was  of  more  valne  IJiau  the  other  plates 
end  notes,  and  could  have  been  made  good  use  of  if  placed  on  exhibition 
as  forming  part  of  an  exhibition  collection. 

Department  of  Marine  Invertebrates. 

BiCHABD  Bathbun,  Curator. 

Tbe  principal  accessions  to  this  department  for  1882,  as  for  tbe  two 
previous  years,  were  from  tbe  United  States  Fiab  Commission.  Prior 
to  18S0  the  extensive  marine-invertebrate  collections  of  tbe  Fish  Com- 
mission, which  bad  then  been  accnmulating  for  nine  years,  were  all 
stored  at  tbe  Peabody  Mnseum  of  Yale  College,  New  Haven,  Conn.^ 
nnder  the  care  of  Prof,  A,  E.  Verrill,  who,  with  several  associates,  was 
preparing  a  series  of  reports  ujmn  them.  Up  to  that  time  sufficient 
space  could  not  be  given  to  tliese  materials  in  the  Smithsonian  build- 
ing, audit  was  only  after  certain  of  tbe  other  collections  bad  been  trans- 
ferred to  tbe  National  Museum  buildiug  tbat  tbe  Fisb  Commission  col- 
lectious  were  ordered  sent  on.  During  the  past  Ibree  years,  however,  a 
large  part  of  tbe  l>ulk  of  these  collections  has  been  brought  to  Wash- 
ington, and  is  now  available  for  reference.  Very  many  duplicates 
have  been  disitosed  of  to  tbe  best  iuterestsof  tbe  Museum.  lu  addition 
to  the  specimens  received  through  Prof.  Verrill  large  quantities  of  ma- 
terial have  beeusent  direct  to  Washington  every  fall,  beginning  in  ISSO, 
from  the  summer  beatlquarters  of  the  Fish  Commission.    During  1880^ 
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wLile  the  fishery -censaa  experts  were  visitiiig  every  part  of  the  American 
coast,  they  obtained  mtmy  extensive  £iiunal  collections,  among  the  more 
interesting  of  which  were  those  of  Prof.  D^  3.  Jordan,  from  the  Oali- 
foroia  coast ;  of  Mr.  Silas  Stearns,  from  the  Gulf  of  Mexico;  and  of 
Messrs.  Earll  and  MacDonald,  from  the  Southern  Atlatitic  coaet.  The 
collections  brought  in  by  the  Gloucester  flsbermen  on  bebalf  of  the  Fish 
Commission,  from  1878  to  1882,  are  also  very  extensive  and  of  extreme 
value. 

These  large  receipts  of  valuable  specimens  from  the  United  States 
Pish  Commission  have  naturally  rendered  the  collections  of  this  exten- 
sive survey  the  most  important  feature  of  this  department.  Up  to 
Jannarj'  1, 1883,  there  had  been  received  from  Professor  Verrill  1,973 
packages  and  bottles  of  Fish  Commission  specimens,  representing  the 
several  groups,  as  follows : 

Crustacea,  138  species. 

Worms,  31  species. 

MoUuaca,  33  species. 

Bryozoa  and  Tunicates,  31  species. 

Echinoderms,  44  species. 

Anthozoa,  24  species. 

Hydroids,  12  species. 

A  toial  of  313  species,  and  over  200,000  specimens,  not  counting  a 
large  oamber  of  the  smaller  species,  of  many  of  which  there  are  several 
thousand  specimens  each.  Kearly  all  of  the  above  species  are  repre- 
sented by  several  specimens  &om  each  known  locality,  constituting  a 
partof  the  so-called  reserve  or  reference  collection  of  the  Museum,  the 
balance  being  duplicates.  The  following  groups  are  the  ones  most  fully 
illustrated  in  the  reserve  series  from  the  Fiah  Commission  :  The  Deca- 
pod and  Isopod  Crustaceans,  Pycnogonids,  shore  Annelids,  Cephalopoda, 
Echini,  Starfishes,  Gorgouians,  and  Actioiaus.  The  miscellaneona  col- 
lectiona  sent  direct  from  the  summer  atationa  to  Waabington  have  not 
been  fully  catalogued,  and  no  definite  atatement  can  be  made  concern- 
iDg  their  extent,  but  they  will  probably  add  50  more  spcciea  and  many 
thousand  specimens. 

The  corator,  during  the  past  three  aummera,  as  an  assistant  to  the 
Fish  Commiaaion,  has  devoted  the  most  of  his  time  to  collecting  and 
atadyiog  the  marine  Copepoda,  both  free-swimming  and  parasitic,  which 
are  very  abundant  upon  our  coast.  The  collection  of  Oopepodsthna  far 
obtained  and  now  in  the  Museum  iaoneof  the  largest,  if  not  the  Inrgest, 
in  the  world,  and  fills  over  1,500  vials  and  bottles. 

From  Mr.  Vinal  S*.  Edwards,  who  is  in  the  permanent  employ  of  the 
Fif>b  Commission  at  Woml's  Holl,  Mass.,  the  Mnaeum  baa  been  in  con- 
stant receipt  of  marine  invertebrates,  collected  in  the  neighborhood  of 
Wood's  Holl,  at  intervals  tbrongh  the  year,  but  mainly  during  the  win- 
ter, spring,  and  fall  seasona,  when  this  region  is  seldom  visited  by  nat- 
nralista.    By  collecting  at  these  times  Mr.  Edwards  has  procured  several 
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interesting  apeciea,  which  have  aever  been  obtained  by  the  snmmer 
party  at  this  station. 

The  other  important  accessions  to  this  department  daring  1882,  de- 
manding special  notice,  are  as  follows: 

From  Mr.  Alexander  Agassiz,  Cambridge,  Mass.,  a  first  inetallment 
of  the  duplicates  of  the  Blabe  exploring  expedition,  consisting  of  13 
species  of  Anthozoa,  25  species  of  Sponges,  5  species  of  Crinoidv,  8  8t>e- 
ciea  of  Cepbalopods,  and  33  species  of  Cmstaceans. 

From  Dr.  F.  C.  Dale,  U.  S.  N.,  and  Mr.  Pierre  L.  Jony,  Datoralists  of 
the  V.  H.  steamer  "  Palos,"  engaged  in  surveying  on  the  coasts  of  Japan 
and  China,  a  large  and  exceedingly  interesting  series  of  marine  inver- 
tebrates, chiefly  CmBtaceaos  and  Radiates,  fh>m  those  regions.  This 
collection  derives  additional  valae  from  the  fiact  that  it  replaces,  in 
part,  old  collections  of  the  Museom  burnt  at  the  great  Chicago  fire  of 
1871.  In  that  conflagration  the  National  Musenm  lost  its  alcoholic 
collection  of  OrustaceanK,  obtained  by  the  United  States  exploring  ex- 
pedition under  Captain  Wilkes,  and  described  by  James  D.  Dana,  and 
nearly  the  entire  collection  of  marine  invertebrates  secured  by  the  Xorth 
Pacific  exploring  expedition,  which  was  being  studied  ^nd  described  by 
Dr.  William  Stimpson,  naturalist  to  that  expedition,  and  director  of  the 
Chicago  Academy  of  Sciences,  where  both  collections  were  stored.  The 
specimens  from  the  latter  expedition  had  been  described  only  in  part, 
and  the  Palos  collection  will  probably  be  found  to  contain  much  new 
material  when  it  has  been  properly  worked  over.  It  is  entirely  in  alco- 
hol, and  in  a  fine  state  of  preservation. 

The  U.  S.  steamer  "Alliance,"  in  search  of  the  "Jeannette,"  has  sent 
alcoholic  collections  of  marine  invertebrates,  obtained  by  dredging  and 
towing  in  the  vicinity  of  Spitzbergen,  August,  1881. 

Dr.  William  H.  Jones,  U.  S.  N.,  IT.  S.  steamer  "Wachasett,"  has  for- 
Dished  a  fine  collection  of  Crustaceans  and  Echinoderme,  from  the  west 
coast  of  British  Columbia  and  Alaska. 

The  United  States  Signal  Service  party  at  Point  Barrow,  Alaska,  have 
supplied  littoral  marine  CnistaceaoB  and  fresh-water  Entomostraca 
from  the  vicinity  of  the  (signal  station. 

The  U.S.  steamer  "Alert"  has  sent  twenty -five  samples  of  soundings 
from  the  vicinity  of  the  Bonin  Islands,  Pacific  Ocean. 

Dr.  Thomas  C.  Craig,  U.  S.  N,,  U.  S.  steamer  "Jamestown,"  haa  con- 
tributed a  small  collection  of  marine  invertebrates  from  the  Booth  At- 
lantic. 

Lieutenant  Elliott,  U.  S.  Marine  Corps,  has  sent  one  tank  of  alcoholic 
marine  invertebrates  Irotn  the  Arctic  regions. 

Mr.  Ernest  Wilkinson,  midshipman,  U.  S.  N.,  has  fomisbed  a  small 
collection  of  Sea-urchins  end  Crustaceans  from  the  Arctic  regions. 

The  Mnseam  Nacional  de  Bio  de  Janeiro,  Brazil,  has  sent,  in  ex- 
change, a  complete  collection  of  all  the  known  species  of  Brazilian  coralx, 
consisting  of  144  specimens,  and  34  species,  proenred  between  Marsn- 
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hao,  in  tbe  Dorth,  and  Rio  de  Janeiro,  io  the  sontb.  Tbo  greatest  value 
of  this  colIectioD  ariseH  from  the  fact  that  it  contains  several  andescribed 
species,  aod  represents  a  portion  of  the  zoological  researches  of  the  Geo- 
logical Commission  of  Brazil,  of  which  the  late  Prof.  Cb.  Fred.  Hartt 
was  chief.  Our  knowledge  of  the  coral  fauna  and  coral  reefs  of  Brazil 
dates  from  the  second  journey  of  Professor  Hartt  to  that  country,  iu  1866, 
when  be  co]lcctedl9  sjiecies of  corals,  which  were  described  by  Prof.  A. 
E.  YeiTJll,  in  18C8.  The  Geological  Commission  of  Brazil,  of  which  the 
cnratorwasamember,  during  the  period  of  its  continuance,  from  1874  to 
1878,bronght  together  a  very  large  collectionof  corals,  amounting  in  all 
to  several  thousand  specimenR,  which  were  placed  in  the  writer's  hands  for 
Btady  and  description.  Thirty-four  species  were  readily  distinguished, 
bat  the  means  of  properly  identifying  them  were  not  at  band,  and  the 
completion  of  the  report  was  postponed  nntil  the  materials  for  making 
saitable  comparisons  could  be  obtained.  The  arrival  of  this  collection 
at  Washington  will  permit  the  accomplishment  of  this  object.  The 
writer's  notes  on  the  Brazilian  collections  are  very  full,  and  are  accom- 
panied by  many  photographs. 

Dr.  Charles  Liitken,  Copenhagen,  Denmark,  has  sent  a  fine  collection 
of  European  marine  annelids,  containing  85  species,  mostly  from  Den- 
mark, carefully  determined  and  in  good  condition.  This  collection  is 
of  special  value  as  a  means  of  making  comparisons  with  North  Amer- 
ican species,  the  annelid  fanna  of  both  sides  of  the  Atlantic  being  very 
similar,  and  including  m»ny  identical  species. 

Dr.  Gustav  Eisen,  Fresno,  Cal.,  has  forwarded  a  large  collection  of 
identified  earth-worms,  fhini  Northern  Enroi)e  and  California. 

Mr.  Winifred  Stearns,  of  Amherst,  Mass.,  has  seuc  a  collection  of 
marine  crustaceans,  radiates,  and  worms,  from  Labrador,  made  for  the 
National  Musenm.  This  collection  has  been  referred  to  Prof.  A.  B. 
Yerrill  for  examination;  it  contains  quite  a  variety  of  forma. 

The  museum  of  Wesleyan  University,  Middletown,  Conn.,  has  sent  a 
collection  of  dry  and  alcoholic  marine-invertebrates  from  Bermuda,  col- 
lected by  Dr.  F.  V.  Hamlin. 

Dr.  George  W.  Hawes,  U.  S.  National  Museum,  has  sent  a  small  col- 
lection of  marine  invertebrates,  in  alcohol,  f>om  Bermuda. 

Hr.  E.  O.  Blackford,  Fulton  market,  New  York  City,  has  sent  twenty- 
five  specimens  of  edible  cray-fish  {Cambaras  virilia  Uogcn)  from  Mil- 
waukee, Wis.  These  specimens  were  selected  from  market  supplies  in 
Fulton  market,  received  from  Milwaukee,  which  city,  with  Montreal, 
Canada,  faminbes  all  the  cray-flab  consumed  in  New  York  City  during 
t^e  summer  and  fall.  Also  an  18-pound  lobster  from  the  coast  of  Maine. 
This  B|>ecimen  is  now  being  mounted  dry,  for  the  exhibition  cases,  and 
will  also  be  sent  to  the  Loudon  fishery  exposition. 

From  Mr.  C.  L.  lierrick,  Minneapolis,  Minn.,  bas  been  purchased  a 
small  but  interesting  collection  of  cray-fish,  from  numerous  localities  in 
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Alabama,  and  representing  tvo  or  tbree  epecieB.  Also  several  varieties 
of  Cambarvg  vtrilis  from  Slinnesota. 

Prof.  D.  S.  Jordan,  Bloomiugtou,  lad.,  bos  fumiBhed  specimeas  of 
sqnilla  aud  cattlefleb  from  Venice,  Italy;  shrimps  and  ci-abs,  from  Ma- 
zatlan,  Mexico;  and  sbrimps,  squids,  and  Pbysalia,  from  Galveston, 
Tex. 

Mr.  L.  Beldiug,  Stockton,  Oal.,  has  sent  a  small  collection  of  dried 
specimens  of  corals  and  Echtnoderms  from  La  Paz,  Cal. 

Prof.  B.  E.  0.  Stearns,  Berkeley,  Cal.,  has  sent  five  specimens  of 
Sadidpex  pleurocrUiatua  Stearns,  a  new  genus  and  species  of  Pen- 
natala,  obtained  from  tbc  coast  of  Japan,  by  Mr.  W.  J.  Fisber. 

Messrs.  McKesson  &  Bobbins,  New  York  City,  have  sent  four  speci- 
mens of  cultivated  sheepswool  sponges  [Spongia  goasypitw),  from  Key 
West,  Fla.,  grown  from  cuttingR  planted  by  the  agent  of  Messre.  Mc- 
Kesson &  Bobbins.  These  specimens  represent  the  first  successful  at- 
tempt at  cultivating  the  commercial  sponges  of  tbis  country  (a  result 
wbicb  must  have  considerable  influence  upon  tbe  future  supply  of  Flor- 
ida), which  are  apparently  much  less  abundant  now  than  formerly,  from 
the  cootinuous  drain  made  upon  the  flsbing-gronnds  during  tbe  past 
ten  or  fifteen  years.  The  specimens  Ju  question  exhibit  a  growth  of  six 
months,  in  a  depth  of  two  and  one-half  feet  of  water,  and  the  largest 
specimen  has  increased  to  fully  six  times  the  size  of  tbe  cutting  fh>m 
which  it  was  grown.  In  addition,  there  is  a  much  larger  douation  of 
Florida  sponges  from  tbe  same  dealers,  cootaiuiug  63  specimens,  and 
all  tbe  varieties  and  grades  known  to  the  trade.  Tbe  exact  locality  and 
depth  of  water  from  which  each  specimen  was  obtained  have  been  ftir- 
nished,  thereby  greatly  enhancing  the  value  of  tbe  collection.  This 
collection  will  form  the  basis  of  tbe  economic  display  of  sponges  in  tbe 
Museum,  and  Messrs.  McKesson  &  Bobbins  have  promised  to  add  to 
it  equally  complete  assortments  of  all  the  Bahama  and  Mediterranean 
commercial  grades.  lu  order  to  better  perfect  the  collection  of  Amer- 
ican sponges  and  increase  tbe  size  and  attractiveness  of  the  exhibit,  a 
purchase  was  made  from  Messrs.  McKesson  &  Bobbins  of  thirty  addi- 
tional specimens  of  their  finest  Florida  sheepswool  sponges.  This  en- 
tire collection  of  sponges  vill  be  sent  to  tbe  London  fishery  exhibition 
of  IS83  as  a  part  of  the  American  exhibit. 

From  Prof.  II.  L.  Smith,  Geneva,  K.  Y.,  have  been  obtained  (by  pur- 
chase) 1,275  microscopic  sbdes  of  oceanic  Foraminifera,  selected  from 
the  soundings  of  several  of  the  United  States  naval  surveying  expedi- 
tions, aud  of  the  British  exploring  steamer  "Challenger,"  monut«d  by 
Professor  Smith.  This  collection  is  of  much  value,  and  has  been  studied 
and  identified  only  in  part.  Professor  Smith  made  these  preparations 
with  the  intention  of  writiug  a  monograph  upon  tbe  group,  but-other 
labors  interfering  he  was  induced  to  dispose  of  them  to  the  National 
Museum  at  tbe  mere  cost  of  the  materials  used  in  monnting  them.    Tbe 
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fntare  \rorking  np  of  so  complete  a  series  of  the  Foramitiifera,  firotn  bo 
tnaoy  parts  of  tlie  globe,  would  reflect  macb  credit  apoo  the  Maaeam. 

During  this  year  Mr.  William  H.  Dall  has  turned  over  to  this  depart- 
ment bis  very  extensive  and  unique  collection  of  Alaskan  invertebrates, 
excepting  the  mollusks,  all  of  which  he  had  previously  retained  in  bis 
own  possession  for  safe  keeping.  Beyond  the  hydroids,  which  were 
stodied  and  described  by  Prof.  S.  F.  Clark,  and  the  annelids,  now  in  the 
possession  of  Pi  of.  H.  E.  Webster,  nothing  has  yet  been  done  toward 
working  up  this  interesting  tnosa  of  material, 

FomU  Invertebrates, 

Charles  A.  White,  Corator. 

The  accessions  to  this  department  have  been  by  gift  from  private 
persons,  and  by  transfer  from  other  departments  of  the  Government. 
The  personal  donations  are  as  follows: 
tf.  W.  Archer,    One  package  fossils  from  Indiana. 
Prof.  Samuel  Aughey,    One  package  of  Cretaceous  and  Laramie  fossils 

from  Western  Nebraska. 
J>r.  Robert  Battergly.    One  package  Tertiary  fossils  from  Ireland. 
Fro/.  6.  C,  Broadhead.    One  package  of  Permtsu  fossils  from  Kansas. 
Prof.  Samuel  Cahin,    One  box  Paleozoic  fossils. 
£llii  Clark,  jr.    One  package  fossils  from  Huxiaco,  Mexico. 
A.  Oattinger.    An  artificial  cast  of  Conitlaria  gattingeri  Safford. 
Tkeo.  HeiUcher,    One  box  Cretaceous  fossils  from  Eagle  Point,  Tex. 
J.  L.  Parr.    One  mass  fossiliferous  Cretuceons  limestone  from  Texas. 
ff.  D.  Pride.    One  box  of  fossils  from  the  Utica  slate  foimatfon,  New 

York. 
C.  F.  £auehfuM,jr.    One  box  of  fossils  from  Illinois. 
See.  J.  Havens  Bicharda.    One  box  Tertiary  fossils  fi'om  Maryland. 
F,  A.  Sampson.    One  package  Cretaceous  fossils  from  Texas. 
Prof  S.  H.  Trowbridge.    One  box  fossils. 
Pnif.  Henry  A.  Ward.    One  package  of  fossil  crabs  from  an  island  in 

the  Golf  of  Tooqnin. 
W.  8,  Yeates.    One  package  fossils  from  Cooperstown,  N,  Y. 

Besides  these  a  few  small  packages  of  specimens  have  been  sent  in 
by  different  persons,  but  they  are  not  of  sufficient  value  to  be  awarded 
a  place  in  the  Museum. 

The  following  accessions  have  been  received  from  other  departments 
of  the  United  States  Government ; 

Ifinety-etght  trays  of  fossils  from  the  United  States  Geological 
Sorvey. 

Fonr  boTes  of  fossils  from  Colorado;  firom  the  Agricnltural  Depart- 
ment, being  collections  made  by  the  Commission  for  locating  experi- 
mental artesian  wells. 

Of  the  accessions  by  gift,  those  from  Professor  Calvin  and  Dr.  Bat' 
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tenly,  respectii-ely,  are  most  importaoL  All  tbe  others  are  acceptable, 
and  some  of  tbem  are  of  coDsiderale  importaace. 

Those  which  bare  been  received  from  the  United  States  Geological 
Surrey  are  of  especial  interest-,  as  they  have  served  as  the  basis  of  cer- 
tiun  official  reports. 

Those  which  were  received  from  the  Arteaian  Wells  Gommiesion  con- 
tain large  additions  to  the  molloscan  fauna  of  tbe  Laramie  groap,  and 
among  them  are  the  types  of  several  new  species. 

D^partmeitt  of  Minerals. 

William  S.  Teatbs,  Acting  Curator. 

The  department  has  had  368  accessions  by  gift,  a  few  being  valoable ; 
while  a  large  majority  were  specimens  sent  in  to  tbe  department  for 
examination  and  report,  and  proved  worthleaa. 

Some  very  good  specimens  have  been  obtained  by  exchange,  notably 
a  fine  lot  of  cancrinite  and  its  associated  minerals  from  Litchfield,  Me. 
Two  specimens  haye  been  purchased  during  tbe  year;  one  a  very  rare 
flnd  handsome  twin-crystal  of  calcite,  tbe  other  an  immense  beryl. 

Tbe  following  are  some  bete  with  regard  tu  the  most  interesting  speci- 
mens received  doriog  tbe  year  I8S2 : 

Ool.  P.  W.  Norris  has  contributed  a  handsome  specimen  of  Egyptian 
jasper  from  tbe  Enby  Valley,  in  Montana. 

The  twin-crystal  of  calcite,  obtained  by  pnrcbase,  is  associated  with 
native  copper,  to  which  the  crystal  is  fastened ;  it  is  from  the  Lake 
Superior  copper  region;  and  since  the  year  1861  it  has  been  in  tbe 
possession  of  a  gentleman  in  Washington,  from  whom  it  was  [lurcbased. 

Tbe  large  crystal  of  beryl,  also  obtained  by  purchase,  is  from  tbe 
noted  locality,  Grafton,  N.  H.  It  is  2  feet  10  inches  long,  and  1  foot 
Hi  inches  in  diameter,  and  it  weighs  1,022  pounds.  It  is  a  twin- 
crystal,  and  its  faces  are  remarkably  fine,  tbe  angles  all  being  perfect 

From  Bev.  G.  A.  Harvey,  of  Washington,  have  been  obtained  by 
exchange  nine  handsome  crystals  of  apatite  from  Benfrew,  Canada 
These  crystals  are  a  valuable  addition  to  onr  collection  of  af  atite. 

Probably  one  of  tbe  most  interesting  accessions  daring  the  year  was 
a'lot  of  specimens  from  tbe  meteoric  fall  of  May  10, 1879,  in  Emmet 
County,  Iowa.  These  were  the  gift  of  Mr.  Charles  P.  Birge,  of  Keokuk, 
Iowa.  One  of  the  specimens  shows  very  distinctly  the  new  magnesium 
iron  silicate,  Feckbamite,  discovered  by  Dr.  J.  Lawrence  Smitb.  Tbe 
sjtecimen  in  our  possession  is  tbe  identical  one  used  by  Dr.  Smith  in 
determining  the  uew  mineral. 

Dr.  F.  M.  Endlicb,  the  predecessor  of  the  late  Dr.  Hawes  in  the  man- 
agement of  this  department,  has  contributed  qnite  aunmber  of  European 
miuerals  to  tlie  collection,  some  of  them  being  very  rare  speoimeos. 

A  specimen  of  malachite  and  azurite,  one  of  crystallized  cuprite,  and 
one  of  native  copper  were  secured  for  tbe  department  from  Mr.  F.  H. 
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Smith,  of  WasbiDgton,  by  Dr.  F.  W.  T^'lor,  tbe  chemist  of  the  Moseom. 
The  spaoimenB,  which  are  quite  handsome,  are  from  the  Longfellow 
mine  is  Arizona. 

Department  of  MetaUurgy.  '  * 

Pebdbeiok  p.  Dbwet,  Onrator. 

Id  1S82  there  were  56  accessions  by  gift  to  the  department,  but  none 
by  exchange  or  parchase.  Upon  a  trip  to  Colorado,  where  I  was  sent 
by  the  SmithsoDiao  Institution,  I  collected  42  specimens  of  the  ores  and 
metallnrgical  products  of  that  State,  which  are  very  intereuting  and 
valoable.  I  have  also  collected  a  snite  of  characteristic  specimens  of 
iron  ores  from  Virginia.  The  only  other  department  of  the  Oovemment 
that  has  contribnied  to  this  department  is  the  General  Land  Office,. 
which  has  sent  297  specimens  by  the  8ar%-eyor-general  of  Montana,  and 
161  specimens  by  the  surveyor-general  of  Arizona.  There  have  been 
no  specimens  left  upon  deposit. 

The  accessions  worthy  of  special  mention  in  tbe  order  of  their  receipt 
are  two  large  pieces  of  ferruginons  cerargerite  (chloride  of  silver)  from 
the  Lafce  Valley,  Doiia  ASa  County,  New  Mexico,  presented  by  Prof. 
B.  SUliman,  representing  ores  from  a  region  which  is  attracting  a  great 
deal  of  attention  on  account  of  tbe  peculiarities  of  it«  formation  and  tbe 
nchness  of  its  ores,  besides  which  the  specimens  contain  a  considerable 
amount  of  silver.  A  suite  of  12  specimens  of  cinnabar  (sulphide  of  mer- 
cury) and  sulphur,  with  tbeir  associates,  from  Snlphur  Bank,  California, 
presented  by  Prof.  Jos.  Leconte,  are  especially  interesting,  as  represent- 
ing some  of  tbe  phenomena  connected  with  the  deposition  of  a  metal- 
liferous vein  which  is  forming  at  the  present  time,  an  occurrence  which 
is  not  going  on  at  any  other  locality  with  sufficient  rapidity  to  have  been 
observed  as  yet.  A  collection  of  ores  and  metallurgical  products  rep- 
resenting the  resources  of  the  Territory  of  Dakota,  presented  by  the  com- 
mission seeking  the  admission  of  Dakota  into  tbe  Union  as  a  State,  one 
specimen  of  gold  ore  being  especially  interesting,  and  valued  at  tlOO. 
Among  the  specimens  collected  by  myself  in  Colorado  should  be  espe- 
cially mentioned  a  solid  lump  of  cerargerite  (chloride  of  silver),  f>om  the 
Bobert  E.  Lee  mine,  Leadville,  Colo.,  containing  (100  worth  of  silver; 
also  two  specimens  of  embolite  (chloro-bromide  of  silver),  in  chert,  from 
the  same  mine,  all  presented  by  the  superintendent  of  the  mine,  Captain 
Jackson  ;  and  finally  a  suite  of  specimens  representing  the  course  of  the 
Ziervogel  process  for  the  extraction  of  silver  from  cupreous  ores  as 
practiced  in  Colorado. 

Dtrpartment  of  Bocka  and  Building  Stonea. 

George  P.  Mebbii^l,  Acting  Curator. 

Aoomttow. — ^Tbe  number  of  specimens  of  rocks  presented  to  the  do- 
pattmentdnriDgtheyearisll?;  the  number  obtained  by  pArcbaae,  40; 
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tbe  latter  ioclading  a  valaable  collection  of  Italian  marbles,  collected 
by  Hod.  WilltHui  T.  Bice,  United  States  coosnl  at  Leghorn,  It^y. 

No  additions  to  tbe  collection  bave  been  made  by  pereona  in  the  em- 
ploy'of  the  Smithsonian  Institntion,  bat  454  specimens  have  been  re- 
ceived from  other  departments  of  the  Government,  chiefly  from  special 
agents  in  the  employ  of  the  Tenth  Census. 

The  accessions  of  greatest  interest  dnring  the  year  have  been  the 
eoUectioD  of  baiiding  stone  collected  nuder  tbe  aaspices  of  the  Tenth 
Census,  and  the  marbles  from  Italy  already  mentioned.  Besides  these 
are  six  samples  of  granite  from  tbe  works  of  McDonald,  Field  &  Co., 
Aberdeen,  Scotland,  a  polished  slab  35  by  35  by  2^  inches  of  gray 
granite  from  Henry  Barker  &  Son,  Qnincy,  Mass.  j  ten  blocks,  each  1 
foot  sqaare  and  2  inches  Ifaick,  representing  the  different  styles  of  cat- 
ting and  polishing,  &om  the  Vermont  Marble  Gompaoy,  Sntherland 
Falls,  Vt.;  and  similar  blocks  of  sandstone  snd  granite  from  tbe  Mc- 
Uermot  and  Berea  Stone  Company,  Cleveland,  Ohio,  and  H.  Barker  & 
Sous,  Quincy,  Mass.,  respectively. 

D^artmeni  of  Library. 

Frederick  W.  True,  Librarian. 

Acceuiona  in  1882. — The  establishment  of  the  library  being  a  com- 
paratively recent  event,  the  scientific  world  is  as  yet  scarcely  awaro  of 
its  existence.  Its  nucleus  consists  of  the  books  presented  by  the  Di- 
rector of  the  Museum  from  his  private  collection.  By  far  the  greater 
portion  of  the  remainder  are  deposited  by  tbe  Smithsonian  Institution. 
For  the  rest,  the  library  is  indebted  to  our  NationiU  and  State  Govern- 
ments and  to  a  number  of  scientific  men  and  institutions  in  varions 
parts  of  tbe  world. 

Tbe  distribution  of  the  Museum  publications  has  not  directly  aided 
in  building  up  tbe  library  to  any  considerable  degree.  It  has,  however, 
undoubtedly  tended  to  increase  the  mass  of  literary  matter  received  by 
the  Smithsonian  Institution,  which  is  practically  the  desired  result. 

Less  than  twenty  volnmes  have  been  purchased  with  Mnsenm  funds 
dnring  the  year;  our  resources  in  this  direction  beiug  iusigniflcant. 

Messrs.  B.  Westermann&  Co.,  prominent  importers  iu  .New  York,  have 
kindly  sent  to  the  library  from  time  to  time  copies  of  newly  imported 
books  for  inspection,  with  a  view  to  purchase.  About  seventeen  vol- 
umes have  been  bought  by  the  Institution  for  tbe  Museum  dqring  the 
year. 

The  various  bureaus  of  tbe  National  Government,  particularly  those 
-engaged  in  scieutific  research,  have  shown  much  liberality.  I  should 
especially  notice  the  Geological  Survey,  which  has  supplied  copies  of 
all  its  publications  as  fast  as  issued. 

Mr.  G.  Brown  Goode  has  permitted  to  be  made  a  catalogue  of  his 
private  coHection  of  icbthyological  and  other  works  to  be  kept  in  the   ■ 
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library.    By  this  liberal  arrangemeut  tbe  officers  of  the  MLseam  are 
able  to  consult  a  considerable  namber  of  books  not  in  its  libnuy. 

One  of  the  most  important  accessiona  is  the  Meeh  library,  consisting 
of  the  books  collected  by  the  late  Professor  Meek  and  porc^iased  from 
his  estate  by  the  Smithsonian  lustitation.  It  includes  many  interleaved 
copies  of  important  conchological  works,  filled  with  mannscript  notes 
and  drawings.  The  Linntean  Society  of  London  has  generously  given 
a  complete  set  of  its  valoable  Transactions  and  Proceedings,  and  in 
like  manner  the  Linneean  Society  and  the  Bntomological  Society  of  Nev 
Sonth  Wales.  The  French  Academy  has  given  a  partial  series  of  tbe 
Comptes  Bendns.  The  Imi>erial  Academy  of  Sciences  and  the  Geo- 
logi<»l  Institnte  of  Vienna  have  also  sent  partial  sets  of  tliuir  pablica- 
tions.  The  French  Government  has  presented  a  copy  of  the  "  ifitodes*' 
of  the  Minion  Seieatifique  au  Mextque.  We  are  indebted  to  tbe  Boreao 
of  Statistics  and  Industry  of  Kew  Jersey  for  a  set  of  its  reports.  It  is 
impossible  to  refer  to  the  contributions  of  individuals  in  this  place. 

D^Miment  of  Plant*. 

Tbe  Hosenm  has  acquired,  throngh  tbe  mediation  of  Prof.  Asa  G-ray, 
as  a  gift  from  the  Boyal  Gardens  and  Herbarinm  at  Kew,  England,  the 
eztensive  berbarium  of  Mr.  Joad.  Oonoeming  this  collection  Professor 
Grs^  r^mrts  that  "  it  is  very  large,  apparently  representing  almost  all 
BoTOpeao,  temperature  Asiatic,  and  North  African  plants,  in  copious 
specimens  firom  the  beet  botanists  and  best  collections,  which  have 
been  distribnted  in  sets — in  perfect  order — having  been  wonderfiilly 
cared  for." 

This  collection  has  been  thoroughly  mounted  and  relabelled  under 
the  supervision  of  Professor  Gray  and  Mr.  Sereno  Watson,  at  the 
Botanic  Gardens,  Oambridge,  and  will  soon  be  available  for  study  in 
Washington. 

The  herbarinm  of  the  National  Museum,  which  was  in  early  days 
deposited  in  New  York  under  tbe  care  of  Dr.  John  Torrey,  was  in  1868 
brought  to  Washington  and  placed  in  the  custody  of  tbe  Department 
of  Agriculture,  where  it  has  been  well  cared  for  by  Dr.  George  Va- 
sey,  the  botanist  of  that  inatitation.  This  herbarium  is,  as  is  well 
known,  particularly  rich  in  the  plants  of  North  America,  including  tlie 
oollections  of  all  the  Government  exploring  expeditions,  as  well  as  ex- 
pensive material  gathered  by  exchange  and  special  exploration  onder 
the  direction  of  Dr.  Yasey. 

Section  of  Materia  Mediea. 
Dr.  James  M.  Flint,  honorary  curator  of  the  section  of  materia  mediea, 
report*  as  follows  upon  the  material  under  his  charge: 

"  1.  The  materia  mediea  section  of  the  Museum  has  been  enriched  dur- 
ing the  year  1882  by  the  accession  of  1,590  specimens  of  medicines,  most 
(rf  them  drags  in  their  crude  state,  as  received  by  tbe  manufacturing 
H.  Mis.  26 15  ,^ 
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chemist  and  wholosale  dealer.  Of  these  1,188  were  the  gift  of  large 
commercial  firms  engaged  in  this  branch  of  bnsineaa,  notably  Messrs. 
W.  H.  Schieffelin  &  Co.,  of  New  York,  Forks  Davis  &  Co.,  of  Detroit 
Mich.,  and  Wallace  Brothers  of  Statesville,  N.  C.  Four  hundred  and 
two  specimens,  consisting  of  drags  from  varioas  Central  and  South 
American  coantries,  which  formed  a  part  of  the  exhibits  of  those  conn- 
tries  at  the  United  States  Centennial  Exhibition  in  the  year  1876,  have 
been  transferred  by  the  Agricultural  Department  of  the  Oovemment  to 
this  section  of  the  Museum.  Some  of  these  it  is  impossible  at  present 
to  identify,  since  in  some  cases  the  name  has  become  effaced  from  the 
label ;  in  others  they  bear  only  the  vernacular  name  withoat  reference 
to  botanical  source.  There  are,  however,  many  among  them  of  much 
interest,  which  it  would  have  required  considerable  time  and  effort  to 
have  obtained  otherwise. 

"With  the  exceptions  just  mentioned  the  accessions  have  consisted 
principally  of  standard  articles.of  the  materia  medica,  ioclnding  most 
of  the  new  remedies  to  which  the  attention  of  the  medical  profession  is 
at  present  directed. 

"  Deserving  of  special  mention  is  a  fine  collection  of  cinchona  barks, 
presented  through  Messrs.  Schieffelin  &  Co.,  by  the  firm  of  Howard  & 
Sons,  of  Loudon,  which  comprises  35  specimens  of  carefully  identified 
barks  from  the  cinchona  plantations  of  India,  Ceylon,  and  Java,  where 
the  cultivation  of  tbe  various  species  of  cinchona  tree  has  become  an  im- 
portant industry;  important  not  only  to  those  engaged  in  it,  but  to  man- 
kind in  general,  as  giving  the  assurance  of  a  regularand  unfailing  supply 
of  this  most  valuable  of  all  known  remedies.  This  collection  of  East 
Indian  barks  is  supplemented  by  specimens  of  the  usual  commercial 
barks  from  South  America;  by  cultivated  barks  from  Mexico,  presented 
by  SeDor  Hugo  Finck ;  and  by  barks  and  herbarium  specimens  of  the 
fiowering  branches  of  the  officinal  species  of  cinchona,  from  tbe  Boyal 
Gardens  at  Calcutta.  Objects  of  interest  in  this  section,  also,  are  varie- 
ties of  Turkey  opium,  in  tbe  original  packages,  and  a  number  of  rare 
drugs  of  the  Indian  pharmacopceia,  obtained  by  Messrs.  Schieffelin  & 
Co.,  from  the  museum  of  the  Pharmaceutical  Society  of  London. 

"Special  effort  has  been  made  to  obtain  illustrated  works  on  medical 
botany,  in  order  that  as  complete  a  series  aspossibleof  drawings  of  the 
plants  furnishing  tbe  drugs  of  commerce  might  be  shown.  These  books 
have  been  obtained  by  purchase,  and  are  already  sufiBcieot  to  supply 
good  colored  plates  of  the  most  important  medicinal  plants  of  this  and 
other  countries.  Photography  has  also  been  employed  in  botanical 
illnstration,  and  sampled  of  its  work  have  been  received  which  prove 
the  applicability  of  tbe  method  as  acheap  substitute  for  band-drawing. 

"  2.  An  alphabetical  catalogue  of  the  whole  collection  has  been  pre- 
pared, with  class  references,  by  means  of  which  the  specimens  already 
on  exhibition  may  be  found,  aud  the  proper  portion  of  those  iu  reserve 
indicated.  , 
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"The  daasiflcation  adopted  is  as  follows: 

"Piimary  divUions. — 1.  Animal  products;  2.  Vegetable  products;  3. 
Products  of  fermeiitatioD  and  distillatioD;  4.  luorganic  prcHlucts.  The 
firstdlrisioD  followstbeusnalorderof  aniual classi&cstion from  Mgbest 
to  lowest.  Tbe  second  division  is  arranged  in  tlie  sequence  given  in 
Bentliam  and  Hooker's  "Genera  Plantarum."  The  fourth  division  fol- 
lows tbe  classification  of  Boscoe  and  Scborlemmer  in  their  "Treatise 
on  Chemistry. 

"A  separate'  exhibit  has  been  made  of  a  large  collection  of  Chinese 
medicines,  which  came  into  the  possessioo  of  the  Museum  after  tbe  Cen- 
tennial Exhibition  at  Philadelphia  in  1876;  630  of  these  articles  were 
found  to  be  ia  sufficiently  good  condition  for  exhibition,  and  have  been 
inclosed  in  the  standard  jars  of  the  Museum  and  arranged  in  the  oases 
in  the  order  given  above,  except  that  in  the  second  division  the  classifi- 
cation has  been  founded  on  the  part  of  tbe  plant  furnishing  tbe  drug, 
as  roots,  barks,  flowers,  seeds,  &c.  This  was  necessary  on  account  of 
the  impossibility  of  determining  tbe  botanical  sources  of  many  of  these 
dmgs.  In  the  light  of  the  valuable  researches  of  Dr.  Porter  Smith, 
medical  missionary  in  China,  as  published  in  his  work  on  the  Chinese 
materia  medicu,  this  collection  will  be  found  to  possess  very  great 
interest 

"Tbe  regular  series  commences  with  an  illustrative  exhibit  of  the 
forms  in  which  medicines  appear  in  commerce  and  are  prepared  for  ad- 
ministration by  the  pharmacist.  This  terminological  collection  consists 
of  cbaracteristic  sample  illustrating  the  definitions  of  roots,  rhizomes, 
tubers,  and  all  other  forms  of  crude  vegetable  drags ;  the  metals,  metal- 
lic salts,  mineral  and  vegetable  acids,  and  other  ohemieal  products;  and 
the  pharmaceutical  preparations,  both  soUd  and  liquid,  such  as  pills, 
plasters,  tinctares,  sirups,  and  the  rest. 

"Following  this  are  the  articles  of  the  materia  medica,  arranged  ac- 
cording to  the  classification  previously  given. 

"  About  600  labels  have  been  prepared,  most  of  which  are  now  in  the 
bands  of  tbe  printer.  The  labels  are  of  two  kinds:  Ist.  Oeneric  cards, 
that  may  be  of  any  required  size,  and  are  in  tended  to  give  a  concise  state- 
ment of  the  varieties,  sources,  modes  of  collection  and  preparation,  com- 
mercial value,  and  otherfactsof  interest  concerning  each  of  the  impor- 
tant crude  drugs;  2d.  Individual  or  specific  labels,  limited  to  a  few 
lines,  giving  name,  source,  theurapeutical  uses  and  doses.  The  prepara- 
tion of  these  labels  is  believed  to  be  the  most  important  work  in  hand 
in  this  section,  since  tbe  information  thereon  presented  must  supply  to 
tbe  general  visitor  whatever  of  interest  can  attach  to  the  monotonous 
rows  of  bottles  which  comprise  the  collection. 

"3.  Early  in  the  organization  of  this  section,  arrangements  were  made 
to  obtain  the  latest  editions  of  the  pharmacopoeias  of  all  nations  where 
such  publications  could  be  found.  These  pharmacopoeias  have  an  offi- 
cial oharacter,  and  contain  lists  of  those  substances  of  the  matmamedica 
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vhose  Tala«  as  medicinal  agents  have  been  established  by  a  large  expe- 
rience, and  also  tiiose  preparations  and  combinatums  which,  from  the 
frequency  or  convenienoe  of  their  use,  demand  that  aathoritatiTe  titles 
be  given  them,  and  saoh  methods  of  preparation  be  established  as  will 
insure  uniformity  of  strength  fmd  composition  in  all  cases. 

"Golleotivel;,  then,  they  include  tiie  prinmpal  substances  used  as 
medicines  in  civilized  countries  at  the  present  day.  '  Much  of  the  infor- 
mation regarding  these  pharmaoopceias  was  received  in  answer  to  letters 
Bent  ont,  throagh  the  courtesy  of  the  State  and  STavy  Departments,  to 
the  TTuitAd  States  ministers  and  oonsuls-general  resident  abroad,  and  to 
medical  officers  of  the  Xavy  serving  on  foreign  stations.  AU  bat  one 
of  the  pharmaoopiBiaB  of  any  considerable  importance,  so  fkr  as  can  be 
ascertained,  are  now  in  the  library  of  the  Museum.  Much  time  and  labor 
have  been  expended  during  the  past  year,  and  considerable  progress 
made,  in  the  preparation  of  a  nniversal  pharmacoixeia,  which  shall  con- 
tain  a  list  of  all  the  drugs  of  all  the  pharmacopCBiaa,  with  their  full  offi- 
cial synonymy,  and  tables  showing  the  constituents  and  comparative 
strength  of  all  the  preparations.  This  work  being  considered  as  subor- 
dinate to  that  relating  to  the  arrangement  and  labeling  of  the  ooUecdon, 
progress  in  it  has  been  slow. 

"4,  The  collection,  in  its  present  state,  consists  of  3,163  specimens, 
of  which  2,630  are  permanently  inclosed  in  standard  Jars  and  bottles  of 
the  Moseom,  and  2,160  are  amnged  in  the  cases  and  open  to  pnbUo 
inspection.  Comparatively  few  duplicates  are  on  hand,  oousiating 
chiefly  of  the  small  surplus  that  sometimes  remained  after  filling  the 
exhibition  jars.  Xearly  all  the  specimens  are  in  excellent  condition  and 
are  secure  from  all  ordinary  causes  of  deterioration,  except  snch  as  may 
come  itom  exposure  to  light. 

"6.  For  the  farther  development  of  the  materia  medioa  section,  ar- 
rangements have  been  completed  whereby  an  herbarium  of  medicinal 
plants  will  soon  be  obtained.  It  is  proposed  to  exhibit  the  more  important 
oftheseplants,inas80ciatioB  with  the  colored  drawings beforemeutioned, 
the  former  to  present  form  and  dimensions,  the  latter  color,  and  detula 
of  botanical  structoro.  It  is  a  part  of  the  general  plan  also  to  show 
enlarged  drawings  representing  the  minute  structure  of  drugs,  wherever 
structural  peculiarities  may  exist  that  would  aid  in  the  identiflcatioD  of 
the  drug.  Promise  has  been  given  of  a  valuable  contribation  to  the 
collection,  to  consist  of  the  cinchona  alkaloids  and  other  constituents, 
in  their  various  stages  of  pieparatioo  and  combination.  It  is  hoped  thf^ 
some  generonsand  public-spirited  manofoctaring chemist  will  undertake 
the  preparation  of  tbe  corresponding  series  of  the  opium  products.  Min- 
eral waters  will  eUbo  find  a  suitable  place  in  this  section,  being  popolar 
and  often  efficient  remedies  in  very  general  nse.  The  plan  proposed  is 
to  show  each  in  the  qnantityof  10  liters,  and  with  it  its  saline  constitnents 
in  the  exact  weight  which  analysis  has  shown  to  be  present  in  that 
Tolome  of  the  water,  thus  representing  to  the  eye  thequantity  of  salines 
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ingi^ated  with  a  ^ven  qoantdt?  of  vater,  aad  fnmiflbing  a  qoantitatiTe 
table,  witboat  the  nse  of  flifnres,  for  comparison.  Bottles  of  the  required 
dimensioDS  are  io  process  of  maDa^tnre,  and  the  necessaiy  materials 
arc  at  band,  so  that  very  soon  some  of  the  best-known  waters  may  be 
exhibited  in  this  way. 

"  Among  tbe  desirable  acqnisitions  in  the  ftatnre,  thongh  i>erhaps 
the  most  difBooIt  to  obtain,  are  the  so-called  'active  principles'  apon 
whieh  the  therapentical  properties  of  vegetable  dmgs  chiefly  depend. 
Many  of  these  are  known  only  by  name,  except  to  the  few  chemista  who 
bare  isolated  them,  often  at  tbe  expense  of  mndi  labor  and  materiaL 
Donbtless  they  may  be  added  tiom  time  to  time,  when  the  Moseom 
shall  become  toaown  as  a  suitable  repository  for  snob  treasure. 

*'  The  history  of  medicine  onght  aAao  to  receive  attention  in  this  aec- 
tioD,  and  specimens  shonld  be  songbt  of  tbe  remedies  peonliar  to  the 
practice  of  former  times ;  these  to  be  presented  with  an  account  of  their 
supposed  virtues  and  modes  of  nse. 

"  The  medical  practice  of  semi-civilized  and  savage  races  of  men  may 
likewise  be  illnstrated  by  a  collection  of  the  things  nsed  by  them,  in 
whatever  manner,  in  tbe  treatment  of  disease.  The  fine  display  of  Chi- 
nese medicines,  already  referred  to,  is  an  important  contribution  in  this 
direction.  Medical  snperstitionH  form  another  branch  of  the  subject,  of 
great  interest,  and  illnstrative  objects  may  be  fonnd,  not  only  among 
the  nnleamed  and  uncivilized,  but  also  in  the  most  highly  dvilized  com- 
munities, Euid  in  use  by  the  most  intelligent  individnf^  To  bring  to- 
gether objects  of  tbe  several  classes  just  mentioned,  and  to  collect  the 
information  necessary  to  make  them  of  value,  will  require  much  time, 
and  can  only  be  accomplished  by  awakening  the  attention  and  interest 
of  many  people,  in  widely  separated  districts,  who  may  pick  up  articles 
here  and  there  and  note  isolated  fbcta.  In  the  classification  adopted  by 
the  Museum,  medicine,  surgery,  pharmacology,  and  hygiene  are  classed 
together.  Into  the  section  under  consideration,  thwefore,  will  naturally 
fall  everything  that  relates  to  the  treatment  and  prevention  of  disease. 
The  instruments  nsed  in  medical  examinations,  such  as  the  stetho- 
scope, sphygmograph,  and  clinical  thermometer;  surgical  instruments, 
including  dentfd  inatmments  of  all  kinds,  ancient  and  modem ;  the 
appliances  nsed  in  the  treatment  of  fractures,  dislocations,  and  deformi- 
ties— all  shonld  be  presented  in  this  section,  and  a  collection  of  snoh 
instruments  and  appliances  most  prove  extremely  useful  as  a  record  of 
the  progress  that  has  been  made  in  tbe  art  of  medicine  and  sorgery, 
and  suggestive  of  improvements  that  may  be  hoped  for  in  the  fiitore. 
To  obtain  these  objects  will  involve  considerable  expense  on  the  part  of 
the  Mosenm,  or  correspoDding  generosity  on  the  part  of  manufacturers 
and  dealers,  but  they  must  certainly  be  classed  under  the  head  of  de- 
nderata. 

"Tbe  fbrmation  of  a  Museum  of  Hygiene,  to  be  established  in  this  city, 
having  been  undertaken  by  the  Bnreau  of  Medicine  and  Surgery  of  the 
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^avy,  it  seema  tmneoesaary  to  make  any  saggeBtions  for  the  develop' 
meot  in  tbia  direction  of  tlie  Materia  KCedioa  section  of  the  National 
Masenm." 

Section  of  Building  Stones  and  KoeTa, 

Ur.  George  P.  Merrill,  acting  cnrator  of  the  department  of  bailding 
stones,  reports  as  follows : 

"The  work  of  cataloguing  has  been  carried  on  as  rapidly  aa  possible 
in  connection  with  the  other  work  of  the  Mnsenm,  the  specimens  being 
entered  npon  the  Hnseiun  registers  as  soon  as  possible  after  their  re- 
ception; 611  nambers  have  thus  been  added  to  the  register  daring  the 
year,  and  a  card  catalogue  prepared  of  aboat  the  same  number. 

"The  work  npon  the  reserve  series  has  been  almost  wb(rily  for  the  por- 
pose  of  classifying,  arranging,  and  preparing  for  exhibition.  Several 
thoosand  specimens,  which  have  heretofore  been  packed  away  in  boxes 
for  lack  of  proper  space,  have  within  a  short  time  been  unpacked,  and 
will  be  daasifled  and  arranged  as  rapidly  as  possible.  This  work  is  now 
in  progress,  and  will  yet  require  some  time  for  completion.  In  connec- 
tion with  this  work  some  1,600  thin  sections,  principally  of  bnildiag- 
stones,  have  been  prejtared  for  microscopic  study.  With  Uie  death  of 
the  curator  of  the  department,  Dr.  George  W.  Hawes,  this  entire  branch 
of  the  work  has  fallen  npon  me,  and  has  been  performed  to  the  best  of 
my  ability.  The  work  upon  the  exbibitioQ  series  has  been  of  the  same 
natnre  as  that  npon  the  reserve,  so  &r  as  methods  of  classifying  are 
concerned.  Various  styles  of  cases  for  the  exhibition  of  specimens  have 
been  designed  and  are  now  in  process  of  preparation ;  a  form  of  label 
has  also  been  decided  npon,  and  several  hundred  prepared,  thoogh  aa 
yet  nnprinted.  'So  duplicate  specimens  have  been  distribnted  during 
the  year. 

"  The  state  of  the  collection  has  been  snch  as  to  offer  bat  f«v  induce- 
ments for  work  to  persons  not  connected  officially  with  the  Musnem. 
As  already  noted,  the  bnildiog-stone  collection  of  the  tenth  censas  is 
placed  in  the  Museum,  and  every  possible  facility  has  been  fnmisfaed 
their  special  agent  for  properly  working  up  the  mat«riaL  My  own  labors 
bare  been  very  largely  directed  to  furnishing  what  aid  I  was  able  in 
the  way  of  preparing  thin  sections  and  submitting  them  to  microscopic 
extunination. 

"  Owing  the  delay  of  work,  cansed  by  the  sickness  and  death  of  the 
corator  of  the  department,  and  the  limited  time  I  have  had  It  in  charge, 
but  little  has  been  published  during  the  j'ear;  a  single  article, 'On  a 
Phosphate  Sandstone  ftom  Hawthorne,  Florida,'  fix>m  the  pen  of  the 
late  Dr.  George  W.  Hawes,  comprising  all  that  has  appeared. 

"The  namber  of  specimens  at  preseut  in  the  collection  cannot,  owing 
to  the  limited  time  it  has  been  under  my  control  and  its  consequent  on* 
assorted  condition,  be  told  with  exactness;  the  following  flgnres  are, 
however,  very  nearly  correct. 
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"The  total  nnmber  constituting  the  reserve  series  is  9,075 ;  of  these 
bat  7,288  are  as  yet  entered  upon  the  Musenm  registers,  and  for  lack 
of  cases  only  aboot  100  are  placed  permanently  upon  exhibition.  For 
reasons  tdready  stated  the  namber  of  duplicates  can  only  be  estimated  f 
it  will,  however,  probably  not  vary  far  from  1,500,  making  a  total  for 
the  whole  collection  of  10,575  specimens,  of  which  only  some  1,100  are- 
as yet  entered  upon  card  catalogues. 

"Of  the  7^88  specimens  at  present  registered,  3,478  belong  properly 
to  the  collection  of  building  and  omameutal  stones,  and  are  mostly  of 
snffloient  size  to  be  dressed  into  cubes  of  four  inches  and  upwards  in 
diameter,  1,322  having  already  been  thus  dressed,  and  only  await  proper 
cases  to  be  placed  permanently  upon  exhibition.  The  remaining  3,810 
specimens  are  mostly  hand  specimens  collected  by  the  United  States 
Geological  and  various  State  surveys  throughout  the  country. 

"  The  collection  comprises  at  present  2,600  thin  sections  of  rocks  pre- 
pared for  microscopic  study. 

"The  following  is  a  list  of  the  apparatus  belonging  to  the  depart- 
ment: 

"  1.  One  machine  for  grinding  thin  sections  of  rocks. 

"2.  One  diamond  saw  for  sliciug  rocks. 

"3.  Oue  Bouwill's  dental  engine  for  sawing,  boring,  drilling,  or  ont- 
tiug  away  the  matrix  from  around  Jbssils. 

"4.  One  set  of  blow-pipe  apparatus. 

"5.  Oue  Crouch  binocular  microscope. 

"6.  One  Fuess's  lithological  microscope. 

"It  is  eminently  desirable  that  the  various  specimens  constituting 
the  bDllding-stone  collection  be  properly  dressed  and  placed  upon  ex- 
hibition as  soon  as  possible.  The  collection  will  then  contain  upwards 
of  2,000  specimens  of  building  and  ornamental  stones,  Tepresenting  all 
the  quarries  of  importance  at  present  worked  in  the  United  States,  oa 
well  as  many  foreign  ones,  and  will  constitute  an  invaluable  reference 


APPESDIX  D.— LIST  OF  CONTRIBUTORS  TO  THE  MUSEUM 
IN  1882. 

Aby,  Ron.  Thomas  T.  Alcoholic  specimen  of  viviparons  fish  {Qambutia 
patruelis) ;  from  near  Vicksbnrg,  Miss. 

Abert,  Charles.  Specimen  of  bird-skin  (Zamelodia  ludtmeiana) ;  &om 
District  of  Columbia. 

Adama,  Dr.  M.  M.  Specimen  of  fungus  found  growing  at  root  of  rad- 
ish ;  from  Indiana. 

Adamt,  Mayhew.    Specimen  of  boat-chock ;  from  Massachusetts. 

AffOBBtz,  Prof.  Alex.  Collection  of  sponges  and  crinoidsj  mainly  from 
the  Blake  Expedition. 
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Aintlee,  Ron.  George.  Vial  containing  lock  of  hair  cnt  from  the  head 
0f  Sir  Walter  Scott  dniing  bis  last  illness. 

AMan,  Robert.  Four  cooperd'  dndts  of  whaling  vessel^  holds  for  casks; 
ftom  Maasaohnsetts. 

Allardf  P.  A.    Two  specimens  pyrite  and  hornblende;  tmm  Kansas. 

AUetiy  F.  8.  One  batter  knife  made  on  shipboard,  one  pair  of  bone 
scrapers,  one  cleaning  knife,  two  gndgeons,  one  egger*s  bomb  lance; 
fh>m  New  Bedford,  Mass.  Model  of  life-raft  and  windlass,  one  sword- 
flsh  iron;  irom  Connecticnt. 

Allen,  J.  A.  Three  fragments  of  a  soperior  maxillary,  and  frontal  bones; 
from  moand  in  Texas.  . 

Allen,  William  C.    Fonr  specimens  of  fossils;  from  Wisconsin. 

Ailing,  Charlet  E.  Two  microscopic  slides  of  worms;  from  the  canal- 
feeder  at  Rochester,  N.  Y. 

Ames,  Q.  A.  Two  samples  bnilding  stones  made  by  the  McKnight 
process. 

Anderson,  J.  W.    One  twin  watermelon ;  from  Texas. 

Andereoa,  John  C.    Specimen  of  asbestos;  from  Idaho. 

Andenon,  Wiliiain.  Six  eggs  of  black  snake  {Baecanium  ootutrtofor); 
from  Maryland. 

Areher,  J.  W.  Twelve  specimens  of  Indian  implements  and  two  speci- 
mens of  fossils  [Stigmaria  fiooides'BTOngt.);  from  Indiana. 

Areher,  Thomaa  0.,  Edinburgh,  Sootland.  Model  of  M^szyoski  appa- 
ratus for  transporting  live  fish. 

Aihmead,  T.  Qrakam.  Skins  of  snow-bnnting  and  red-winged  black- 
bird; from  New  York. 

Aiken,  L.  M.  0.    Specimen  of  insect;  from  Mississippi. 

Avgheg,  Prof.  Samvel.  Four  specimens  of  Cretaceons  and  Laramie  fos- 
sils ;  from  Nebraska. 

Sabbs,  Arthur  V.  Small  box  of  Indian  relics,  fossils,  and  shells;  from 
Illinois. 

Baker,  Oeorge  0.,  <£  Co.  Specimens  of  cotton-seed  and  prodncts;  from 
Alabama. 

Baker,  X.  O.    Specimen  of  moand  pottery;  from  Tennessee. 

Saird,  Prof.  Spenoer  F.    Specimen  of  old  piano,  booght  in  1805. 

Baird,  Mrs.  Prof.  8.  F.  One  white,  hand-woven  spread,  aboat  100  years 
old. 

Saird,  W.  0.  Speoimenof  beadof  fl8h(AmMcaIva);  from  Chattanooga, 
Teun. 

SmUttfin,  A.  8.  Alcoholic  specimen  of  fish  {Erimyzon  goodm) ;  from 
Florida. 

fhWm'N,  0.  0.  Two  specimens  of  bird-skins:  Java  sparrow,  Napoleon 

Juiliftiiii.  Jmoo  p.    Specimens  of  minerals  and  sand ;  from  Virginia. 
"^^^  Amm«  y.  {deeeated),  through  hit  daughter,  Mr».  Laurie  WtUiiu,  offy. 
<<Mti(>MMift  of  minerals,  rooks,  fossils,  Indian  relics,  etc. 
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Bomeg,  Colonel,  Leaves  sod  fruit  of  plant  from  U.  S.  of  Colombia, 
said  to  be  a  remedy  for  dropsy. 

Bamum,  Baileg  &  Sutekimon.  Specimens  in  flesh  of  ant-eater  {Myr- 
oieeophaga  jabata);  gna  (Oolopteptu  gnu);  baboon  {Opnoeqahabu  bab- 
ouin;  poma;  leopard;  ape;  black  and  gray  ostrich ;  bonibill  (Btu^rox 
bicomUi);  3eockatooB{Caeatuagalerita);  toaoan  {Rkamphtutoteuvieri)- 
flamingo  {Phanieopterua),  species,  died  in  captivity  at  Bridgeport, 
Coon. 

Samum,  P.  T.  Specimen  of  faboloas  bird,  and  stuffed  skin  of  enabe 
with  three  heads,  made  in  Japan. 

^rnwffi,  BitAardMOn  dk  Co.  Oollective  exhibit  of  ores,  iron,  car-wheels, 
etc 

BartlM,  Qtorge.  Specimen  of  bird-skin  (Ardea  A«rodta«) ;  &om  District 
of  Columbia. 

Bartletty  I.  H.,  and  Sont.  Speoimens  of  lance-b^  and  iron  crotch  for 
ir  bale-boat. 

Barton,  D.  R.,  Tool  Oompang.  Collective  exhibit  of  edged  tools;  from 
Bocheeter,  fT.  Y. 

Barton,  Jamet.    Specimens  of  whale-boat  fittings ;  from  Massaehosetts. 

Batchen,  John  8.  F.  Collections  of  minerals,  fossils,  bnilding  stones, 
Indian  relicB,  with  specimens  from  the  great  Are  at  Chicago,  Dl., 
October  8, 1871. 

Bateman,  T.  P.  Specimens  Indian  relics,  four  perforators,  five  spear- 
heads, one  oatlinite  pipe,  one  steatite  pipe;  from  Tennessee. 

BatMer^,  Robert,  Through  Barbara  BaUiersby,  one  slide  of  diatoms; 
from  Toome  Bridge.  Also  small  tertiary  shells ;  from  Aotodea,  Ire- 
land. 

Bag  State  Iron  Company,  Boston,  Mast.  Three  specimens  flanges,  iron, 
etc. 

Bean,  Dr.  Tarleton  H.  Specimens  of  fresh  flsh,  tench  (Tinea  vulgaris). 
Also  tank  of  alcoholic  fishes  ftom  Sasqoefaanna  River  at  Havre  de 
Grace,  Md. :  Cli^eatapidistima,  Clupea  teativalia,  Carpiodeif  Catostomvt 
(two  species),  Lepomit  gibbosue,  Anguilla  rottrata,  Amiurus  catua,  Belone 
UntffiroitrU,  Perea  amerieana,  Boccvt  americanut,  Esox  retumlatmts, 
Roeeue  taxatilis,  Semotilus  bullaria. 

Btarce,  Gideon.    Two  speoimens  of  rocks;  from  Maine. 

Beardaley,  Wilaon.    Box  of  oyst«rs<8hells ;  from  Long  Island,  N.  Y. 

Beardal^  Scythe  Company,  West  Winfield,  Conn.  An  exhibit  of  edged 
tools,  scythes,  axes,  etc. 

Sector,  if.,  <fc  Co.  Twenty-nine  specimens  showing  method  of  the  mana- 
factore  of  gloves,  from  the  skin  ta  the  finished  article. 

Beetle,  James.  Specimen  of  boat-bnee,  steam-bent,  model  of  fishing 
boat,  Avstfisb  spear,  live-car,  bluefisb  sqnid,  model  of  whale-boat. 

Beetle,  Rudolphue.  Dried  specimen  of  fh>g  found  in  molasses;  ftom 
Maasachnsetts. 
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Sehr,  Herr  von  V.  One  bottle  alcoholic  flsbee  ( Umbra  JlTaffl«rt) ;  ft<oti] 
GermaDy. 

Belding,  L.  A  large  namber  of  specimeDS  of  the  skfnB,  nests,  and  egga 
of  birdB,  living  and  alcoholic  specimens  of  snakes,  toads  etc,  corals, 
sbelle,  Indian  relics,  alcoholic  fishes,  insects,  mammal  skins,  etc.; 
from  southern  portion  of  Lower  California. 

Be^field,  Dr.  R.  A.  Old  English  penny,  dated  1619,  foand  on  "Strat- 
ford," Westmoreland  Coanty,  Virginia  (General  Washington's  birth- 
place). 

Bell,  James,  United  States  Land  Offxe.  A  large  collection  of  living 
and  alcoholic  snakes,  birds'  skins,  nests,  eggs,  and  ekeletons,  Indian 
relics,  plants,  and  pair  slippers  made  fh>m  skins  of  snakes  (CroUiXvs 
adamantevt,  OphHolua  getulua). 

Bendire,  Capt.  Charles,  U.  8.  A.  Forty-six  specimens  and  (twenty-two 
species)  birds'  skins ;  fiota  Washington  Territory.  One  box  birds' 
skins.    (Deposited.) 

Benedict,  James  E.    One  rake-dredge  for  collecting  in  shallow  water. 

Benedict  &  Bumham  Manufacturing  Company,  Waterburj/,  Conn.  Col- 
lective exhibit  of  brass,  crnde  and  manufactured. 

Benton,  Hon.  J.  Casts  of  stone  ax  and  hammer ;  from  Harrison  Connty, 
Indiana. 

Berry,  F.  J.    Specimen  of  tuckaho;  from  Tennessee. 

Beaaela,  Dr.  Emil.  Specimens  of  dog  and  cockato  in  flesh;  from  Wash- 
ington, D.  C. 

Bibbins,  F.  L.    Specimen  of  aluminous  hematite. 

Bierman,  Louis.    One  box  of  Indian  relics ;  fh>m  Illinois. 

Birge,  Charles  P.  Specimen  from  large  meteorite  which  fell  in  Emmet 
County,  Iowa,  in  1870. 

Bishop^  James  N.  Specimens  of  shells;  from  Conuecticnt.  Also  bottle 
containing  five  parasites  taken  frx>m  a  common  hog. 

Blackford,  E.  0.  Large  collection  of  native  and  foreign  oysters,  lobster 
weighing  18  pounds,  specimens  of  living  and  fresh  fishes ;  from  Atlan- 
tic coast  fr«m  Maine  to  Florida.  Salmonida ;  from  west  coast  and 
Territories.  Living  tortoise  (Chelonoides  tabulata);  from  Venesaela. 
Living  Cray -fishes;  from  Wisconsin. 

Bliss,  L.  F.    Stone  pipe ;  from  Illinois. 

Btoss,  Joseph  B.  Two  sectionB  of  sperm-whale  jaws  scrimshawed  ou 
shipboard  by  sailors. 

Boardjnan,  George  A.    Three  boxes  of  birds'  skins ;  from  Maine. 

Bogart,  James  P.    One  box  of  shell  oysters;  from  Connecticut 

Booker,  T.  H.  {through  John  B.  Wiggins).  One  specimen  of  bird  in  flesh ; 
from  Virginia. 

Bourne,  Jonathan.  Specimens  of  whale-boat  fittings;  from  Massachu- 
setts. 

BoughUm,  Mrs.  8.  S.  (deceased),  through  J.  P.  NewlanA,  Specimen  of 
agate ;  from  near  Manitou  Island,  Lake  Michigan. 
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BourlMid,  Dr.  A.  M.    One  box  of  Unios ;  tiom  Arkansaa. 

Botcron,  Willam  M.  Specimen  of  manganese  oxide  dendrite;  ftvm 
Virginia. 

Bradeett,  Col.  A.  Q.,  U.  8.  A.  Specimen  of  linmming-bird'8  neat;  from 
Jefferson  Barracka. 

Bradfield,  H.  L.  Specimen  of  foaail  shark's  tooth  {Qaleoeerdo  falcatut) ; 
from  Texas. 

Bradford,  H.  Twenty  viala,  with  specimens  of  ore  separated  by  ma- 
chinery. 

Brad/Hte,  Charles  S,    Specimen  of  gypanm ;  from  Nevada. 

Bradlee  <&  Co.  Empire  Chain  Workt,  Philaddphia,  Pa.  Specimens  of 
iron  cables  for  hoisting  and  lowering  anchors,  with  specimen  of  anchor. 

Bradles,  Col.  L.  P.,  U.  8.  A.  Section  of  fbssil  tree ;  from  near  Fort  Win- 
gate,  S^.  Mex. 

Bradatreet,  E.  C.    Specimen  of  spider  (Oaleodei);  £rom  Colorado. 

Brady,  E.  J.     Fourteen  skins  of  Anstralian  birds.    (Porchased.) 

Brandin,  Oibbt  <£  Co.    "The  imperial  plow." 

Branafordf  Dr.  J.  F.y  U.  8.  N.  Eight  boxea  of  pottery,  clay  vessela 
(large  and  email],  stone  images,  polished  celte,  etc. ;  from  depart- 
ment Liberia,  canton  of  Niooya,  Costa  Itica.  Also  specimen  of  Hod- 
doras  turkey  {Melegaria  ooellata) ;  &om  Guatemala. 

Bretetter,  William,  Seventeen  specimens  of  birds' skins;  from  Arizona. 
Three  specimens  Virginia  Warbler  (Helminthopkaga  Virginia). 

Briand,  Capt.  A.,  eteamer  *'  8t.  Oermain."  Two  living  albino  siredons, 
bred  from  a  pair  of  black  axolotia ;  ftom  France. 

BroaMeadfO.  0.    Package  "offosalla;  £rom  Eansas. 

Broadnax,  Benjamin  H.  One  box  of  Indian  relics ;  from  Lonisiana.  One 
alcoholic  specimen  {Neeturut  Utteralit). 

Brovm,  E.  L.  Box  of  birds'  neata  and  egga,  skin  of  owl  (Aaio  wilaoni- 
aniu),  skin  of  mole  {8oalop8  argentatw) ;  from  Wisconsin. 

froirfl,  John  E.    Specimen  of  arrow-head ;  from  Maryland. 

Brovn,  Jamet  Temple.  Two  specimens  of  coral,  thirty-nine  apecimena  of 
etJinology ;  ttom  Hudson's  Bay.  Flakes  of  porpoise,  seven  lobster 
pegs ;  from  Maaaachusetts. 

Brown,  8.  C.    Specimen  of  mineral;  from  Tennessee. 

Brownifnc,  W.  P.    Two  boxea  of  minerals;  from  Tennessee. 

Bnt$h-8uian  EUdrie  Company.  One  So.  5  electric  machine,  two  lamps, 
one  parabolic  reflector  and  case  complete,  one  yo.  6  lamp.    (Loan.) 

Budi,  A.  E.    Specimen  of  vertebra  of  whale;  from  North  Carolina. 

Btdlion,  T.  J.    Specimen  of  mineral;  &om  Arkansas. 

Bwden,  H.,  &  Co.  Collective  exhibit  of  horae  and  mule  shoes,  with 
specimens  and  models  of  hoofs. 

Burger,  Peter.    Specimen  of  mat  made  of  fibers;  from  Japan. 

Burkart,  W.,  Srunn.  Forty  apecimena  of  the  woods  of  Europe  used  in 
manufactures. 

Burke,  Clarence.    Skin  of  Soldier  bird ;  from  Australia. 
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Surkhart,  H,  Z.    Three  Bpeoimens  of  ores;  from  Wood  Biver,  Idaho. 
funiAam,  David.    Three  boat  modelfi;  from  Massaohtuetts. 
Burriham^  A.  M.    Two  boxes  flehing  apparatna;  tram  Haeaachmetts. 

(Parchased.) 
Burr,  Fearing.    Cast  of  stone  pestie ;  &«m  Haeeaohoaetts. 
Burr,  Col.  B.  T.,  U.  8.  A.    Living  spedmeD  of  Oila  monster  {Heloderma 

BUapectum) ;  fr^om  Arizona. 
Butler,  A.  W.  Ten  specimens  of  birds'  skins;  from  the  Valley  of  Mexico. 

Six  skins  of  worm -eating  warblers  {BetfHtthenu  venniconu) ;  from  In- 
diana. 
BuU«r,  Cynu  W.    Two  alooholio  Bpeoimens  of  water  moccasin  {Andt- 

trodon  pi»civorvt);  from  lUinois. 
Butler,  Sen.  M.  C.   Speeimen  of  phosphate  rock ;  from  BoatJi  Carolina. 

Also  silver  ore ;  from  New  Mexico. 
Buttrick,  J.  T.    One  box  of  ship's  bread;  from  Massaohasetta. 
Bj/r<m,  Oliver  D.    Nickel-plated  railroad  spike  fix>m  the  track  nsed  to 

tran^Ktrt  the  car  with  the  late  President  James  A.  Garfield,  to  and 

from  cottage  where  he  died. 
Caleatta  Boyal  Botanic  Qardena.    Specimens  of  Cinchona  products,  barks 

(three  varieties),  herbariom  specimens,  and  alkfJoids;  from  India. 
Ctddtcell  <£  CotDl^.    Specimen  of  beetles  {Dynattet  tHjfve) ;  from  North 

Carolina. 
Calver,  Mrs.  Alice  E.    Sait  of  bnckskin  olotiies,  trimmed  with  beads, 

worn  by  "Littlfl  Baves,"  chief  of  the  Arapahoes. 
Camoo&o,  Sivum.    Skin  of  boa-constrictor ;  from  Yeneznela. 
Camiria  Iron  Worla,  Johnatovin,  Pa.    An-exbanstave  exhibit  of  iron 

and  steel  manofaotnred  at  their  works. 
Camden,  Eon.  J.  M.    Specimen  of  bitnminons  shale;  fr<om  West  Vir- 

gioia. 
Capehart,  W.  B.    Specimens  of  fbssil  shark's  tooth;  from  North  Caro- 
lina. 
Capner,  Tkomae.    Fonre|^  of  Brahmin  hen,  laid  in  two  days,  April  9 

and  10,1882. 
Caraon,  T.  Burr.    Nine  stone  implements;  from  Tennessee. 
Carter,  Son.  George  W.    Spedmen  of  rock  nsed  for  paving  etreets  of 

Caracas,  Voneznela;  alsoseed  and  hnll  of  mahogany  tree;  fromPlaza 

Bolivia,  Caracas. 
Carter,  Samuel  R.    Poor  stone  relics  and  thirty-six  specimens  of  miner- 
als; from  Maine. 
Cate%  &  NiaU.    Specimens  of  minerals;  from  Tennessee. 
Cavileer,  0.    Bed  Biver  cart  of  old  pattern,  harness,  and  photograph 

of  post-office  and  hoose  at  Pembina,  Dak, 
Centennial  Commission  (Philadelphia,  Pa,,  1870).    Nine  specimens  of 

building  stones,  also  eleven  boxes  Centennial  records  and  pictures. 
Chadmok,  Mr.  Specimen  of  Greener  harpoon;  from  Edgartown,  Mass. 
Ohdifant,  E,  C.    Specimen  of  mineral;  from  Indiana. 
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Okappel,  Frmik  W.    One  liviug  Bpecimen  of  alligator  {Alligator  mU«%s- 

tippietma);  &oin  Floridft. 
Oktue,  Jamet  S.    Specimens  of  ohaloedony;  from  Kagdalena,  Mexico. 
Okate,  Oeorge,    Specimens  of  oil-atones;  fromWachita,  Ark.    Turkey, 

etc.,  witk  samples  of  oil  used  in  sharpening  tools. 
Oketkire,  W.  W.    Bade  flint  implement;  £rom  Indiana. 
Cheater,  Copt,  H,  C,    Foot  jais  alcoholic  fishes;  £rom  Ifoank,  Oonn. 
Ohilds,  T.  A.    Six  specimens  native  gold  in  qoartz;  from  Eagle  Shaft, 

Yirginla. 
Ckwch,  Joseph,  t£  Co.    One  bottle  sea- water;  from  Point  Judith,  B.  L 
Clark,  Mlit.    Ten  speoimens  fossils;  from  Mexioo. 
Clark,  Som.  J.  B.    Specimens  of  minerals ;  from  Texas  and  Sew  Mez* 

too. 
Clarkf  J.  W,  B,    Four  specimens  of  alcoholic  fishes  [Chaamodet  bot- 

cia»ut,  6obio»oma  boseti) ;  from  Maesachnsetts. 
Clark,  JVonl  N.    One  bottle  alcohol  fishes ;  from  Lake  Michigan. 
Clark,  A.  Howard.    Specimens  of  boat-fittings  from  Massaohnsetts. 
ClarJt,  E.  B.    Specimen  of  arrov-head ;  from  Indiana. 
Clark,  Martm.    One  box  of  Indian  relics ;  from  Ohio. 
Cloy,  Benrg.   One  specimen  of  dapper  or  "Nantacket  bell";  from 

Massachasetts. 
Cleavdand,  W.  P.    Two  microscopic  slides,  with  sections  of  ocnal;  flrom 

the  Cincinnati  gioap,  Ohio. 
OlemtmU,  Han.  J.  0.    Specimen  of  limestone ;  fittm  Georgia. 
Cleveland,  William  B.    One  specimen  biidtf  eggs  {AmpeKa  ffarruliu)i 

from  Michigan. 
Coffin,  C.  H.    Three  specimens  minerals;  fimm  Marylfmd. 
Coffim,  J.  W.    Speoimens  of  Indian  relics,  cane  made  tcom  whalebone 

on  shipboard,  and  fossils;  tcom  Massachusetts. 
C^ce,  Hon.  Biekard,    Specimen  of  limonite;  from  Texas. 
Cole,  Luther.    Eight  specimens  of  harpoons  and  lances ;  from  Massa- 


Cotlina,  D,  B.    Specimen  of  mackerel  {Soomher  Dekayi);  tcom  off  Thatoh- 

er's  Island. 
OoUina,  Jot.  W.     Collection  of  fishing  apparatus;  from  Massachasetts. 
OoUvit,  F.  B.    Oil  paintings  of  vessels  and  fishing  scenes. 
ColUntfW.B.    Specimens  of  wild-pigeon  eggs;  fi<om  Michigan. 
Colorado,  State  of.    Large  colleotion  of  gold,  silver,  and  lead  ores,  and 

building  stones  (eighteen  tons);  frY>m  Centennial  £!xbibition,Philadel- 

phia,  Pa.,  1876. 
OonMin,  WtUiam  0.    Specimen  of  iron  pyrites;  from  Miohigao. 
Connell,  D,    Specimens  of  Baker  harpoon-gun  and  blaekflsh-blubber 

hook.    (Parchaeed.) 
OookfH.  S.    One  harpoon,  four  slabs  of  finback  bone.     (Porcbased.) 
Ooeik,  Jonathan.    Speoimenof  ear-bone  of  whale.    - 
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Cook, Lieut. L. M.,  U.S. A.   Skinand  skeletonof  Bocky MooutaiDgoat; 

from  Montana. 
Cook,  N.  If.    Pair  of  dock  troasera  worn  by  Mr.  Cook  when  bitten  by 

a  sbark. 
Cook,  Stephen.    Specimens  of  boat-fittings;  firom  Maesadiasetts. 
Coolbaugk,  Berytimin.     Iron  1)ear-trap  and  anchor,  two  anchor  atones; 
from  Sosqaehanna  Biver.    Box  of  stone  lelics,  from  Bradford  Coanty, 
Pennsylvania  (tbroagb  John  B.  Wiggins.) 
Cooperative  Dreat  Aaiodation,    Esthetic  drosses  of  the  period  1880- 

1882. 
Cope,  Prof.  E.  D.    Alcoholic  epecimeti  of  Emmeees  temilinea^u ;  from 

Texas. 
CopUiy  Cement  Company.    Cement,  crude  and  prepared,   with  illnatra- 

tious  showing  itn  uses. 
Coppel,  E.  C.    Specimen  of  steatite  pipe ;  from  mound  in  Florida. 
Corbin,  P-  &  F.    Large  collective  exhibit  of  bnilder's  hardware,  artis- 
tic and  ornamental  designs  in  bronze. 
Corey,  L.  C.    One  bottle  sample  copying  ink. 

Cornell,  J.  <£  J.  B.    Collective  exhibit  of  over  forty  objects,  embracing 
articles  of  ornamental  and  practical  iron  work  employed  in  the  build- 
ing industry. 
Corson,  Dr.  Jot.  R.,  U,  8.  A.    Three  living  spennophiles  {Spermopkilua 

tereticaudtit) ;  from  Fort  Yuma,  Cal. 
Coit«s,  Dr.  EUiott,  U.  S.  A.    Five  bills  of  if«Ian«(((i  velvetina;  fromMas- 

sachusette. 
Craig,  Dr.  Tkomaa  C,  U.  8.  A'.    Alcoholic  invertebrates  and  birds'  skins 
(Pkosbetrififaliginoaut,  Cki(misalba,  PrioceUa  tmuiroitria) ;  &om South 
Atlantic. 
Crete  Itland  Club  {through  Isaac  Hinckley),    Eight  specimens  of  swans 
in  flesh,  also  specimen  of  goose  {Bemiola  hutekinsi) ;  from  Corritnck 
Sound,  North  Carolina. 
Cumming,  W.  M,     Three   alcoholic    specimens    of   fishes    (Oambu«ia 
potruelis),  also  box  of  living  plants,  Venus  fly-trap,  Venas  pitcher, 
trumpet  plants;  from  North  Carolina. 
CiiNttinffham,  Copt.  A.  F.    Alcoholic  specimen  of  snake. 
Cunninffham,  J.  H.    One  small  box  of  minerals ;  from  Arkansas. 
CtmHtxjrA'i''**  Patrick.    Wooden  model  of  the  flrst  breech-loading  dart- 

iug-gun;  scries  of  exploded  lauces  cut  fix>m  whales. 
StiifiViier  "  LuciUe  Curtis,"     Alcoholic  specimen  of  deadly  poisoDOua 
^Qitke  "  Oro-co-co" ;  from  Demerara  Eiver,  West  Indies. 

Itlegation,  Cmtennial  Exhibition,  Philadelphia,  Pa.,  1876.    Large 
ion  of  minerals  and  ores ;  from  Dakota. 
t\  r.  8.  Steamer  "  Palos."   One  tank  alcoholic  fishes,  inverte- 
^  ud  box  of  birds'  skins ;  &om  China. 

abk   living  specimen  of  bat  {Altalapha  noveboraeensi*) ;  fhftn 
inBtnl  Urouuds,  Washington,  D.  0. 
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Dartmouth  College.    Large  crystal  of  beryl  (weiglit  1,000  pouuds),  piece 

of  red  porphyry,  aiid  samples  of  marble. 
Tiarison,  J.  L.    Specimen  of  bird's  egg;  from  2f^ew  York. 
Dams,  C.  T.    Specimen  of  insect;  from  Missouri. 
Davit,  Eon.  S.  0.    Specimens  of  minerals,  ores,  and  coke;  fix>m  West 

Virginia. 
Davia,  J.  N.    Specimenof  malforniedcom-cobfoftltesbapeofthehuman 

foot  with  five  toee) ;  from  Maryland. 
Davis,  W.  E.,  (6  Son.    Fresh  specimen  of  tarpum  {Megalops  atlanticus) 

from  WUmingtoii,  N.  C. 
Datcson,  E,  M.    Specimen  of  sulphide  of  lead;  from  West  Virginia. 
Day,  Richard  H.    Specimen  of  coral  {Primnoa  reseda);  from  Maine. 
Dc  Liseltue  Doeteur,    Smalt  box  of  insects ;  from  Europe. 
i>e  Long,  J.  W.    Specimen  of  mineral;  from  Ohio. 
Dennison  Manvfacturing  Company.    Collection  of  iodestractible  "game- 
counters." 
Dennis,  Waldo.    Two  bones  of  fore  leg  of  a  horse,  with  supernumerary 

toe;  iVom  "Wisconsin. 
Dent,  J.  P.    Specimen  of  quartz  crystal ;  from  Texas. 
Department  of  Agriculture,  Baleigh,  N.  C,  {through  8.  0.  Worth).    Two 

sections  of  trees,  with  tools  and  products  of  the  pitch  and  turpentine 

industry  of  jSTorth  Carolina. 
Derbyj  Prof.  O.  A.  Seeds  of  Victoria  regia;  from  Brazil. 
Deroe,  F.  W.,  &  Co.    One  can  of  luminous  paint. 
Dewey,  Fred.  P.    Specimens  of  iron  and  silver  ores;  from  Virginia  and 

Colorado. 
Diamond  State  Iron  Company,  Wilmington,  Del.    Collective  exhibit  of 

iron  and  steel,  railroad  rails,  etc. 
Dicianton,  E.    Three  specimena  of  birds'  eggs  {Totanua  metanolewnu); 

from  Manitoba. 
DiU,  Jos.  T.    Specimen  of  cotton-plant  and  two  bags  of  cotton-seed; 

from  South  Carolina. 
Dix,  Dr.  D.  W.    Specimens  of  minerals;  from  West  Virginia. 
Dodge,   Col.  Richard  I.,  U.  8.  A.    Piece  of  flexible  sandstone;  from 

2Iorth  Carolina. 
Doherty,  E.  P.    Scales  of  alligator-gar;  from  Louisiana. 
Donaldson,  Thomas.    Box  of  rocks  and  sheet-copper. 
Donnelly,  Frank  L.    Alcoholic  specimen  of  embryo  calf  (Bos  taurvs, 

juv.) ;  from  Maryland. 
Doron,  T.  S.    Bottle  of  alcoholic  fishes  and  three  butterflies ;  from 

Alabama. 
Dorchester  Union  Freestone  Company.    Collection  of  building  stones  and 

stone  model  of  "Independence  bell." 
Douglass,  E.  A.    Three  arrow-beads;  from  Missouri.- 
Douglas,  James,  jr.    Four  stone-mining  hammers;  from  ancient  mine 

in  GhilL    Also  package  of  Indian  relio ;  from  Pern. 
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Douglas,  John.    Living  specimeD  of  siren  {Siren  laeertina)^  nt  very  large 

size ;  from  Potomac  Flats,  Waahingtoo,  D.  0. 
Dov,  Ctept.  John  M.    One  living  Mexican  deer  [Cervut  m«x<oaiHw) ;  two 

living  white-tafted  marmosets  {CEdiput  Nti);  one  ovl-monkey  {JffeH- 

pithed  rvfipei) ;  from  Panama, 
Braie,  Mrs.  M.  E.    Specimen  of  stone  relicj  from  Mississippi. 
DrmCf  Benjamin  F.    Armor  worn  by  natives  of  Marshall  and  Oaroline 

group  of  islands,  8ontli  Pacific  * 

Jhiggt,  Jamet  D.    Three  harpoons. 
Drum  Edge-Tool  Company,  We»t  Waterville,  Oimn.    Collection  of  edged 

tools,  scytbes,  axes,  etc. 
Dugis,  Fro/.  A^ed.    Oollection  of  mammals,  binds,  reptiles,  fishes,  and 

fossils;  from  Mexico. 
Duly,  A.  A.    Two  eggs  of  "  Seabright  bantam." 
Dunn,  Hon.  Poindexter,    Two  specimens  of  minerals. 
Dger,  W.  Thittleton.    Box  of  botanical  specimens  and  photographs  of 

calabash  carvings ;  from  Boyal  Gardens,  Kew,  England. 
Earl,  R.  Edutard.    Drum-fish,  bass,  blackfisb,  and  whiting  gear,  used 

by  Saint  Angostine,  Fla.,  fishermen;  sounder  to  sake  sounds  from 

the  throat  of  sea-trout. 
Eara,  Oaptain.    Bamade  taken  ftom  the  belly  of  a  humpback  whale. 
Eattabrook,  Mra.  0.  D.    Specimen  of  talc;  from  Florida. 
Eaatman,  Prof.  J.  R.    Fragment  of  meteorite  which  fell  in  Iowa  County, 

Iowa,  on  the  night  of  February  12, 1876. 
Eaton,  M.  L.    Specimens  of  fivgs  and  eggs ;  from  Iowa. 
E(3cloff,  T.  W.    Two  specimens  building  stones;  ft«m  Califonita. 
Edwards,  VirMl  N.    Xine  boxes  of  specimens  of  alcoholic  fishes  {Ik^K- 

opsetta  maeulata,  Phyds,  Tautoga  onitis),  etc,  invertebrates  {Ohatoptt- 

rva  porgamontaieus,  Loligo  peaHi,  Libinia  dw^ta),  miscellaneous  crabs, 

star-flshes,  etc.,  skuU  of  deer  and  miscellaneoas  bones,  egg  of  black 

dock,  birds'  skins  and  skeletons  (Mergua  aerrator,  Ctangula  al&eolo, 

Columbus  septentrionalis),  etc.;  from  Massachusetts. 
Egbort,  Augustus  R.    Drawing  of  Salmonoid  fish;  from  Idaho. 
Eggert,  8.,  sr,    Eetcheu  gun  and  harpoon,  Pierce  &  Eggers  whaling  gun. 

(Purchased.)    One  frost-fish  spear. 
Eisen,  Ousiav.    One  box  of  mammal  skins  and  alcoholic  collection  of 

worms ;  fr<om  California. 
Elliott,  Lieutenant,  U.  8.  Marine  Corps.    One  tank  alcoholic  specimens ; 

frvm  Greenland. 
EmiMrson,  W.  Otto.    Six  specimens  of  birds*  skins;  frvm  California. 
Endlit^,  Dr.  F,  M.    Collection  of  sixty-eight  specimens  of  minerals, 

specimens  of  charred  unshncked  com,  taken  seven  feet  below  surfiuie 

in  old  ruins  on  Sau  Juan  Biver,  New  Mexico. 
Evans,  R.  D.  S^oimen  of  rock ;  from  Virginia. 
Fain,  George  A.  {through  Dr.  E.  Palmer).   Two  stone  axes  and  one  large 

pipe;  from  Tenneesee. 
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Fair,  S.  D.  M.    SpeclmeD  of  perforated  atone  found  dcat  Ailiogton, 

two  miles  north  of  Newark,  N.  J. 
Fairbanka  <£  Co.    One  large  platform  Bcole. 
Farlaift  Hon.  J.  T.   Specimen  of  ores  j  from  California. 
Farrier,  I.  W.    One  barrel  of  mineral  irster ;  IVom  Texas. 
Fearon,  B.  W.    Specimens  of  mlneralB ;  from  Ohio. 
Feticlcer,  Q.     Specimens  of  birds'  eggs  and  ethnolftgica ;  from  Green- 
land. 
Fiacher,  Moritz.    Specimens  of  stone  relics ;  £rom  Ohio. 
Fith,  E.  J.    Specimens  of  minerals ;  from  Georgia  and  Tennessee. 
Fisher,  William  J.    Specimens  of  alcoholic  flsfaes,  birds*  skins,  Indian 

relics,  etc ;  from  Alaska. 
Fi8k,  E,  0.    Specimen  of  living  land  pnppy  {AmUyatoma  punetatum), 

and  also  specimens  of  bull  snakes  (Pityopkis  myi  bellona);  fh)m 

Illinois. 
Fitchett,  W.  E.    Specimens  of  minerals ;  from  Texas. 
Fitxpatrick,  S.    Specimens  of  fossil  ferns ;  from  yew  Brunswick, 
Flanagin,  H.  W.    Specimens  of  alcoholic  reptiles ;  ^m  New  Jersey. 
FUtoker,  Dr.  Robert.     Specimens  of  OrcMlla;  from  San  Diego,  Gal. 
Foote,  J.  Howard.    Large  collection  of  mnsical  instniments. 
Forepaugh,  Adam.    Elephant  in  flesh,  "Mungo;"  died  in  menagerie 

while  on  exhibition  in  Washington  on  April  6  and  8, 1882. 
Fox,  W.  H.    Specimens  of  alcoholic  lizards,  centipedes,  etc,  also  one 

skin  {Penecea  iltinoeTisia) ;  from  Lookout  Mountain,  Tennessee. 
FrcTKhf  Penrhyn  <&  Co.    Specimen  of  black  marble ;  ftttm  Glen's  Falls 

New  York. 
Frott,  8.  A.    Specimen  of  Indian  flute;  from  the  Indian  Territory. 
Fuller,  A.  y.    Three  eggs  of  coot  {FuUca  americana). 
Oallaher,  Miaa  L.  Bemte.    Package  of  Japanse  pampfalet«. 
Qalvin,  C.  T).    Specimens  of  clay  and  mica ;  from  New  York. 
Qamage,  A.  T.    Specimens  of  bone  and  stone  implements,  also  fragments 

of  pottery;  from  Maine. 
Qamble.Joa:  B.  {through  Hon.   William  Heilman).    Specimens  of  ores; 

from  Missouri. 
Qandjf,  John  W.    Specimens  of  oysters  in  shells ;  from  Cape  May,  N.  J. 
Oaimettf  Mra.  E,  A.    One  wbale-ship'a  log-book. 
Qamier,  Dr.  J.  A.    Specimen  of  living  Massasauga  rattlesnake  ( OoMdi- 

aona  tergtmina) ;  from  Ontario,  Canada. 
Qaaa,Ma»ter  Willie.    Specimen  of  snake((>|)At6o(iMpetuIwr);  from  Mary- 
land. 
Oaiehet,  A.  S.    Specimens  of  arrow  and  spear  heads;  fh>m  Kentucky. 

Also  t«eth  and  scales  of  garfish;  from  Louisiana. 
Qattinger,  A.    Oast  of  Conularia  gattingeri;  from  Tennessee. 
Oere,  J.  D.    Specimens  of  Indian  relics;  from  Wisconsin. 
Oering,  FrederitA.    Specimen  of  fish  {Mentieirrtta  n^ulogua),  canghtina 

hening-net  iu  Gloucester  Harbor, 
H.  Mis.  26 le 
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OSibotu,  William  0.  {through  Thomat  Ihnaldaon),   Model  in  gold,  silvf^r, 

and  steel  of  tbe  steamsliip  *'  Willism  O.  Gibbons,"  built  by  Pnsey  & 

Jones  Company,  of  WilmingtoD,  Del. 
Qibbs,  George  J.    Specimen  of  cave  deposit ;  from  cave  at  Breeey  Point, 

on  Caicos  Island. 
OiU>ert,  Oharisa  R.    Alcoboilc  specimens  of  reptiles,  tarUes,  etc;  from 

MazaUan,  Mexico. 
QaUbrethf  Henry.    Specimeus  of  Indian  relics ;  from  Illinois. 
OHlehan,  Alonzo  (through  Dr.  Timothy  E.  Wileox).    Seven  small  speoi- 

meoB  of  arrow-heads ;  from  moath  of  Willamette  Biver,  Oregon. 
OiUie,  T,  N.    Specimens  of  mineral  and  rocks;  from  Mississippi. 
Oilmer,  0.  K.    Foar  specimens  of  fresb-berring  ( Dorosoma  oepedioiutm) ; 

from  James  Biver,  at  Biohmond,  Ya. 
Qlatgow  Iro»  Company  {through  J.  W.  Hoffman  A  Co.,  agentt).    Speoi- 

mena  of  iron  nsed  in  shipbailding. 
Oodding,  Dr.  W.  W.    Alcoholic  specimens  of  snakes  {Hetergdon  piaty- 

rhinut,   Ophibolut  getulut,  and   Eut€Bnia  iirtatit) ;    from  District  of 

Colombia. 
Ooode,  Mra.  8.  F.  J.    Specimen  of  sable  mnff  (Amerioan),  period  1830- 

1840;  also  maff  of  the  later  period. 
Oorgaif  W.  C.    Alcoholic  speoimens;  from  Texas. 
Oould,  J.  Loomis.    Specimen  of  horn  spoon,  carved ;  from  Alaska. 
Ootcard,  0.    Specimens  of  sknll,  shells,  sea-beans,  candle-ont,  tobaooo, 

stone  implementa,  gnm,  nata  ased  aa  a  perfiime  when  powdered,  and 

skins  {Didunoulut  etrigiroatrit);  from  Samoan  Islands. 
Gray,  William.  Specimen  of  arrow-point;  from  Dakota. 
Gray,  Pro/.  Asa,    Seeds  of  Nympkeea  Bcutifolia,  latut,  and  dentato,  from 

Bassia. 
Greely,  Lieut.  A.  W.,  U.  S.A.   One  box  of  birds' skiuB;  from  Greenland. 
Greene,  Dr.  0.  A.    Specimens  of  snails ;  fk»m  Pennsylvania. 
Green,  General  O.  D.    Skeleton  of  tmmpeter  swan  {Olor  buccinator). 
Green,  William.    Specimens  of  Indian  relics ;  from  Illinois. 
Greentcood  Pottery  Company.    Cask  containing  samples  of  pottery;  from 

their  works  at  Trenton,  'S.  J. 
Greer,  8.  W,    Specimens  of  fossils  and  minerals ;  from  Kentucky, 
Griffith,  J.  W.    Two  specimens  of  ship  timber  (steam-bent). 
Grigsby,  0.  8.    Collection  of  Indian  relies ;  from  Tennessee. 
Grovet,  H.  &  J.    Package  of  botanical  specimens ;  from  England. 
Gunther,  Dr.  A.    Specimens  of  birds'  eggs,  alcoholic  mammals,  and 

batrachians;  l^m  England. 
Gvmcy,  J,  E.   Specimens  of  birds'  skins;  ftvm  Enrope  (principally  Aap> 

tores). 
Gvtekuntt,  F.    Collection  of  seventy-six  cabinet  photographs  of  promi- 
nent men  of  America. 
Bailer,  W.  J.  {through  E.  P.  Vpham).   Specimens  of  Indian  relics;  tnaa 

Huntington,  W.  Va. 

D.gitizecbyG00glc 


BEPOBT   ON   NATIONAL   MUSEUM.  243 

Sailer,  Mr.    Specimen  of  shad  (OlupeaMpidistima);  from  Paget  Soand, 

Hammond,  S.,  &  Co.  Senes  of  light  and  heavy  hammers;  from  Hart- 
ford, Coon. 

Sammond,  Rev.  M,    Specimen  of  lignite;  ftom  Maryland. 

Hampton,  Hon.  Wade.    Specimens  of  minerals;  from  Sontfa  Carolina. 

Hampton,  Cutter  <£  Sons.    Exhibit  of  kaolin ;  from  New  York. 

Haney,  WiUiam  M.    Specimen  of  rook  and  fossils;  from  Maryland. 

Hardy,  E.  JD.    Specimen  of  cotton  plant  in  bloom ;  from  Georgia. 

Harford,  W.  0.  W.  Two  living  specimens  of  land  tortoises  (Xerobatei 
Agaaaiisii) ;  from  California. 

Harmon,  Henry  0.  Section  of  the  vertebra  of  a  whale;  from  Staflford 
Cliffs,  Md. 

Harper,  Htnutoum  B.    Specimens  of  arrow-heads;  from  Georgia. 

Harper,  Smith.    An  exhibit  of  rakes  and  hoes. 

Harrington,  C.  B  {through  Thomaa  Dondldgon).  Model  of  yacht;  from 
Maine. 

Harrie,  D.  W.  Specimens  of  stone  relies,  fossils,  concretions,  etc. ; 
from  Looisiana. 

Sarri»,  John  8.    Collection  of  minerals  and  ores ;  from  Montana. 

Harris,  WUtumtO.  One  alcoholic  specimen  of  troat(SalffeIint(s/o»f(»alM 

jttV.}. 

Earriaon  &  EeUogg,  Troy,  y.  1.  Exhibit  of  malleable  iron ;  full  series 
of  prodncts,  embracing  wrenches. 

Heart,  A.  WeU4ngto».  Specimens  of  Indian  sash,  belt,  ponoh,  and  two 
knife-cases  worked  in  poronpine  quills ;  from  Canada. 

Harvey,  F.  L.  Speoiuieas  of  living  reptiles,  and  one  liTing  snake 
{Heterodon) ;  from  Arkansas. 

Htttkeli,  Henry.  Three  specimens  of  bricks  nsed  in  the  walls  of  the 
moond-boUders  at  Aztalan,  Jefferson  Connty,  and  one  stone  imple- 
ment; from  WiscoDsio. 

Eaeaell,  William,  New  Tork.    Collection  of  &ncy  metal  nails. 

Batcea,  Dr.  A.  M.  Twosaddles  (one  Indian  and  one  Mexican);  from  the 
battle-groand  where  General  Custer  iell. 

Haviee,  Dr.  Oeorge  W.  {deceated).  Aleoholio  specimens  of  marine  inver- 
tebrates; from  Bermada. 

Hawkina,  Vapt.  H.  8.,  V.  8.  A.  Specimen  of  spear-head;  from  Fort 
Thombnrgh,  Utah. 

Hawlsy,  E.  H.  Two  living  sepcimena  of  axolotJe,  and  seven  stone 
implements ;  from  France. 

Havley,  Wheeler.    Specimens  of  oysters  in  shell ;  from  Connecticat. 

Hay,  0.  P.    Spedmens  of  alcoholic  fishes ;  from  Indiana. 

Hayden,  0.  3,    Specimens  of  minerals,  snail-shells,  etc. ;  from  Maine. 

Hoyden,  Walter.  Specimensofbirds'akins,  eggs,  and  Coleoptera;  from 
Moose  Factory,  Hndeon  Bay  Territory. 

Hayet,  W.  I.    Specimens  of  living  salamanders ;  frvm  North  Carolina. 


D.gitizecbyG00glc 


244  EEPOBT  ON  NATIONAL  MUSEUM. 

Baywoodf  William  P.  Specimen  of  model  oyster-rake;  £kt)m  New 
Jersey. 

Hazard  jr.,  Roland  Qibton.  Six  gpecimenfi  of  birds*  eggs,  three  alba- 
tross, and  three  peiiguin ;  from  Falkland  Islsuds. 

Eaxard  Powder  Company.  Ad  exhibit  of  powder;  (torn  Hazardville, 
Conii. 

Seilteker,  Tkeo.  {through  0.  C.  Cuttick].  Goltection  of  minerals  and 
rocks }  f^om  Texas. 

Memphill,  Senry.  Specimens  of  land  and  firesh-water  shells;  from 
MioDesota. 

EeMhall,  J.  A,    Specimen  of  alcoholic  fishes ;  fh)m  Florida. 

Sercules  Wind- Engine  Company.   Model  of  wind-engine,  forraising  water. 

Bering,  0.  J.  Collectioa  of  alcoholic  specimens  of  reptiles,  shells,  and 
insects;  pottery,  bloe  macaw;  hammock  made  &om  fibers  of  the  Tta 
plam ;  and  one  living  Iguana  tiUterculata;  three  boxes  of  Goleoptera, 
dried;  from  Surinam. 

Hemdon,  TKomaa.  H.  Specimen  of  rattlesnake  {Crotalua  adunanteua) ; 
from  Leesburg,  Fla. 

JBerran,  Thomaa.  Eight  specimens  of  pottery  and  stone  relics  firom  In- 
dian graves  in  United  States  of  Colombia,  South  America. 

fferrera,  Alfonso.  Collection  of  alcoholic  fishes  and  reptiles ;  from  Mex- 
ico. 

Herrick,  0.  Specimens  of  Indian  relics  and  cray-flsb;  frvm  near  Flor- 
ence, Ala. 

fferseyy  J.  Clarefiee.    Three  specimens  of  shrews;  from -Colorado. 

Reat^  Dr.  Rudolph.  Fresh  specimen  of  lizard  [Lacerta  viridis] ;  from 
Qermauy. 

Heyman,  8.    Box  of  rocks;  fktm  Tennessee. 

Siatorical  and  Soientifio  Society,  Winnipeg.  Tank  of  alcoholic  fishes; 
from  Manitoba. 

Sobart,  Aaron  E.  Model  of  herring  smoking  and  packing  honse ;  from 
Maine.    (Purchased.) 

Bodge,  E.  B.  Specimen  of  brook  tront  (SalvelinuB  fontinalia) ;  from  New 
Hampshire. 

Bolabird,  8.  B.  Pieces  of  iron  taken  from  the  stem  bearings  of  U.  S.  S. 
"  Ordnance." 

Holcomb,  0.  W.    Package  of  f^rroginoas  clay. 

}[qU,  Riram^  A  Co.    Series  of  tools,  com-cutters,  etc. 

Booper,  C.  W.    Specimens  of  clay  and  sandstone ;  from  Alabama. 

Boran,  Benry.    Salted  specimen  of  fish  {Selene  argentea). 

Boueh,  Bon,  L.  0.    Specimen  of  galena;  from  Tennessee. 

Boiee,  Bev.  8.  8.    Specimens  of  Indian  relics ;  from  Iowa. 

Boteellf  D.  Y.  Six  bottles  of  embryonic  fishes  {Stizosteditan  vitreum) ; 
from  Lake  Erie. 

Bukbwrd,  Ooorge  A.  Transverse  section  of  cherry  tree  1^  by  10  inchm, 
showing  rate  of  growth. 
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Eubbt,  A.    Can  of  alooboUc  flub  {Enneaeanihtu  ep.);  from  Misaouri. 
Hudson,  George.  A.   Eight  specimeDB  of  shad  [Clupea  sapidisaima);  from 

Cedar  Keye,  Fla. 
Hudgon,  William  ff.    Twelve  botanical  specimens  and  two  specimens  of 

\izarA  (Crotapkt/tus  collans)}  from  Texas. 
Hudson,  William  H.    Specimen  of  gypsam  (sniphate  of  lime);   from 

Colorado. 
Hughes,  F.  M.    Box  of  Indian  and  monnd  relics ;  from  Ohio. 
Humbert,  Dr.  Fred.    Small  box  of  insects ;  fh>m  Illinois. 
Hunger/ord,  Dr.    One  box  of  shells ;  from  China. 
Hunter,  B.  W.    Specimen  of  iron  carbonate;  ft«m  Maryland.  Alsolock 

from  doorof  the  State-bonse  at  Bichmond,  Ya.   (Used  from  1861-'65.) 
Hunter,  Thomas  Q.    Specimen  of  mineral ;  from  California. 
Hussey,  WeUs  «£  Co.    A  large  exhibit  of  manufactured  steel,  bar  and 

shape. 
Hutehins,  J.  H.    Section  of  vine  showing:;  asserted  hybrid  growth  of 

the  grapevine  with  the  pecan  tree;  from  Texas. 
Hyams,  C.  TT.     One  box  of  shells;  from  Soath  Carolina. 
Inman,  Samuel  W.  (treasurer  International  Cotton  Exposition.   Two  large 

boxes  of  foreign  cottons  exhibited  at  the  Atlanta  Exposition,  1881. 
Iron  Clad  Paint  Company,  Cleveland,  Ohio.    An  exhibit  of  crude,  lamp, 

and  manufactnred  paint. 
Irving,  Thomas  J.     Four  specimens  of  lobsters  {Hom^rus  ameri&inua) 

of  a  very  yonng  stage ;  from  Massachusetts. 
Itnnhoe  Paper  Company.    An  exhibit  of  paper  and  its  mannfoctnre. 
Jackson,  Charles  A.    Building  model,  scale  }  inch  to  the  foot,  of  men- 
haden carryaway  boat;  from  Long  Island,  N".  Y. 
Jackson,  C^pt.  John  I).    Specimen  of  chloride  of  silver  ore,  weight  ten 

pounds,  value  $100.  One  specimen  of  jasper ;  cblorobromide  of  silver, 

twoflpecimenB. 
Jamaica  Institute,  Public  Museum  of  {through  James  John  Boicery).  Alco- 
holic collection  of  fishes  (one  hundred  and  eighty-three  specimens), 

forty  species;  from  Jamaica. 
Johns,  H.  W.    Collection  illustrating  the  uses  of  asbestos,  with  various 

samples. 
Johnson,  8.  if.    Four  fresh  lobsters  from  the  coast  of  Maine,  said  to  be 

IJ  years  old. 
Johnston,  Walter.     Qkin  of  dock.  {I>endrocyffna /ulva);  from  California. 
Jones,  Dr.  Edujard  8.    Living  specimen  of  striated  marmoset  {Jacehus 

vulgaris). 
Jones,  Dr.  William  H.,  U."  S.  N.    Three  boxes  of  birds'  skins,  minerals, 

rocks,  shells,  etc.,  also  one  tank  alcoholic  fishes  and  invertebrates; 

from  Alaska. 
Jone$,  James  F.    Specimens  of  cotton  seed,  plant,  and  blooms;  from 

Georgia. 
Jouett,  Mrs.  J.  E.    Specimens  of  fossil  bones  and  teeth;  from  bed  of 

_;oogic 
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Beaufort  Biver.    Also  alcoholic  Bqnid  (LoliffOBp.);  &om  off  Beaufort, 

S.C. 
Jordan,  Prof.  D.  S.    Alcoholic  invertebrates;  from  Italy  and  Mexico. 

Six  tanks  alcoholic  flslies,  invertebrates,  and  reptiles ;  from  Mexico 

and  Texas. 
Jouy,  P.L.    Five  boxes  of  natural  history  specimens  (consisting  ia  part 

of  one  hundred  and  thirteeu  birds'  skins  and  one  tank  alcoholic 

tisbes);  from  Japan. 
Julien,  Dr.  Alexia  A.    Dried  Bkln  of  ignana  (Iguana  tuberculata);  from 

Gnlf  of  Mexico. 
Kane,  D.    8[>ecimen  of  limonite;  from  New  York. 
Kane,  Dr.  Jokn  J.,  U.  8.  A.    apecimen  of  ore  for  report. 
Karr,  W.  W.    Specimen  of  caterpillar  (^Mfesimpwialti);  from  Wash- 
ington, D.  C, 
K^th,  31.  0.    Large  collection  of  clay  vessels,  and  fragments  of  same; 

statues,  stone  pestles,  mbbing  stones,  metates,  and  fragaieuts;  from 

Oosta  Rica. 
Kelleker,  Daniel.    Large  Brand  lauco,  hand-lance  bomb  Kelleber  patent, 
Kentworthif,  0.  J.  Silver  button ;  taken  from  mound  in  Southern  Florida. 
Kerr,  W.  C.    Twenty  crates  of  building  stones ;  from  Xorth  Carolina. 

(Purchased.) 
Keie,  Enifland,  Royal  Qardem.    Seeds  of  Cinchona  tedgerina. 
Kidwell,  L.  F.    Three  specimens  of  minerals ;  from  Texas. 
Kellogg,  Dr.  D.  8.    One  box  of  arrow-heads  and  fragments  of  pottery ; 

from  New  York. 
Kimball,  W.  8.,  &  Co.    Collective  exhibit  of  tobacco,  fine  cut,  cigarettes, 

etc. 
King,  Samuel  L.    Specimens  of  limestone  and  dolomite ;   from  Ten- 
nessee. 
King,  J.  W.   Jaw,  with  teeth,  of  fresh- water  drum  {RaplotdoTwtus  grtm- 

niens). 
Kite,  W.  A.    One  box  of  Indian  relics ;  from  Tennessee. 
Kite,  Dr.  J.  Alban.    One  box  alcoholic  eggs  of  shad  {Clupea  lapidtesima) ; 

from  Qnantico,  Va. 
Knickerbocker  Ice  Company,  Philadelphia,  Pa.    Wagon  and  tools  nsed  in 

cutticg  and  handling  ice. 
Knorr,  Rudolph.    Specimen  of  young  whippoorwill ;  from  Washington, 

D.  C. 
Knowle«,  Thomas,  ds  Co.   Sixteen  specimens  of  wballng  apparatus.  (Pres- 

ent.)    Ooe  whaliug-gnn,  one  walrns  tnsk. 
KnowUs,  George.    Specimen  of  ear-bone  of  finback  whale ;  banjo  made 

by  negro  whaleman  on  shipboard. 
Kobbe,  Ma).  William  A.,  TJ.  8.  A.    Two  specimens  of  birds' eggs  (Oardi- 

nalis  virginiana,  Uolotkrua  ater) ;  from  Alabama.  . 
Kohelt,  Dr.  W.    Forty-five  species  of  new  and  rare  land  shells ;  firom 

Europe. 
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Erider,  John.    Skin  of  white  owl. 

Kumblaunn,  Alex.    Complete  set  of  steel  files;  from  Philadelphia. 

Kummerfeld,  J.  F.    Specimen  of  arrow-head ;  from  Iowa. 

Ladd,  H.  T,    Fragments  of  Indian  pottery;  from  Alabamn. 

Laneroft,  0.  E.  and  H.  8.    One  box  of  salts  of  nickel. 

Langdony  8.  J.  Small  piece  of  Indian  pottery ;  from  the  lava  beds,  Lit- 
tle Wood  Biver,  Idaho. 

Iiarco,  A.  Box  of  alcoholic  fishes  {Sebaatodes  umbroauSf  8.  mbricinotm, 
Citluiricktkya,  Liocottua  kirundo,  Annarkichtkya  oeellatus,  ParaUchthya, 
LtoUpit),  etc. ;  from  California. 

Lawrewx  &  Go.  Eighteen  specimens  of  whaling  apparatus ;  from  Mas- 
eachasetts. 

Xawrence,  Qeorge  N.  Two  boxes  of  birds'  skins,  eggs,  and  mounted 
specimens. 

Lawaon,  Capt.  Cbarlea,  8chooner  Herman  Babaon.  Specimen  offish-hook 
cut  ftvm  mouth  of  a  halibut  on  coast  of  Greenland,  summer  of  1882, 
similar  to  those  nsed  by  flsbennon  on  coast  of  Northern  Europe. 

Lea,  Dr.  Isaac.  Fifly-tbree  boxes  of  shells,  one  box  of  minerals,  one 
box  marine  iuTertebrates;  fh)m  Chester  County,  Fennsylvauia. 

Xm,  J.  8.    One  specimen  of  mineral;  fit>m  Kew  Mexico. 

Le  Baron,  J.  Fratma.  Three  specimens  of  shells ;  from  monnd  in 
Florida. 

Le  Conle,  Joa.    Eleren  specimens  of  minerals;  from  California. 

Lee,  W.  F.  Twenty-three  specimens  of  agates ;  samples  of  natural, 
colored,  and  white  cottons :  four  sketches  of  rains ;  also  one  box  (two 
specimens)  of  pottery,  stone  carvings,  and  implements. 

Leonard  <£  ElUa.    Collection  of  oils  and  vaseline. 

Lewis,  William.    Two  harpoon-gnns. 

Lewis,  F.  L.    One  stone  relic  and  fossil  mollusk ;  &om  West  Yirgiuia. 

Letcis,James  F.  One  box  of  living  rattlesnakes  and  larvaof  green  worm 
{Citkironiaregalis);  iVom WestVirginia. 

LindaleS}  ^-  J-  ^-  Four  specimens  of  Indian  pottery;  from  Missis- 
sippi. 

Linnaan  Society  (through  William  Macleay,  Sydney,  Australia).  One 
skeleton  of  dugong,  forty-three  birds'  skins,  and  one  keg  of  alcoholic 
fishes  (two  hundred  and  seven  specimens) ;  from  Australia. 

Liptey,  W.  B.   Specimen  of  Japanese  persimmon  raised  at  Archer,  Fla 

LUtle  BoeJc  and  Fort  Smith  Bailroad  Company.  Collection  of  rocks  and 
ores ;  from  Arkansas. 

Logan,  Hon.  John  A.    Three  specimens  of  minerals  from  Illinois. 

lAird,  H.  &  0.  W.  Ninety-five  samples  of  white,  tanned,  and  tarred 
netting. 

Lotkrop,  L.  D.  A  collection  of  fishing-tackle  used  by  the  Oloncester 
flsbennen  on  Otand  Banks. 

Lougheedf  8.  D.    Specimens  of  shale;  from  Washington  Territory. 
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Jjove,  William  B.  Nine  specimens  of  gold  quarto;  from  Cnlpoper 
County,  Virginia. 

Ludtcortk,  Oeorge  B.  Two  alcoholic  specimens  of  snakes  ( Tropidoolonivm 
hirUatidii);  from  Michigan. 

Logger,  Otto.  Specimen  of  bird's  nest  [Opyaeliu  oayennmna);  from 
Demerara,  West  Indies. 

LUtJcen,  Dr.  Ckr.  One  alcoholic  specimen  of  Traehgpterua  (o-etieut ;  from 
Iceland.  Also  collection  of  Earopean  annelids,  comprising  eighty- 
five  specimens  in  alcohol. 

Luttrell,  Chester.    One  box  of  stone  relics;  from  Alabama. 

I4^or^,  Dr.  E.  H.  Specimen  of  sea-monse  {Apkrodita  tieuleaia) ;  taken 
fh>m  lobster  pot  at  ViDalhaveu,  Me. 

Mackey  <£  Pindar.  Eight  specimens  of  whaling  apparstns;  from  Massa- 
chusetts. 

MacBas,  Donald,  Specimens  of  siren  and  Neetunu  punctatiu;  from 
North  Carolina. 

Maoy,  Joseph  B.  Seven  specimens  of  whaling  apparatns  nsed  by  Nan- 
tucket whalemen. 

Macy,  Zaccheua.    One  whale-ship  cooper's  set.    (Old.) 

Mandeville,  W.  Specimen  of  sulphur  oxide  of  manganeBe;  tVom  Penn- 
sylvania. 

Jlfann,  B.  Pickman.  Living  specimen  of  homed  frog  [Phrptotoma  ear- 
nutnm). 

Mapei,  John  C.    Six  specimens  of  minerals;  from  New  York. 

Marley^  To  Gee.   Three  specimens  of  stone  implements;  fh)m  Tennessee. 

Marshf  Prof.  0.  C.  Cast  of  Pterodaetyle,  with  wing  membranes  at- 
tached. 

Martin  &  Co.    Collective  exhibit  of  lampblack  and  its  manufactnre. 

Martin,  Capt.  8. 1.  Collection  of  cod  and  haddock  trawls,  lobster  pots, 
herring-nets,  etc.    (Purchased.) 

Mason  £  Eamlin,  yew  TorJc.  Cabinet  organ  complete,  with  models 
showing  interior  workings  of  pianos  and  organs. 

Mason,  H.  B.  Specimen  of  gan-barpoon,  and  harpoon  with  explosive 
head. 

Mason,  Prof.  Otis  T.  Fragments  of  pottery  and  piece  of  white  jasper; 
from  Cahokia  mound,  Jllinois. 

Mather,  Fred.    One  bottle  of  living  worms;  from  New  York. 

Mate  &  Co.,  England.  Large  and  collective  exhibit  of  ornamental  tiles; 
from  Centeonial  Exhibition  at  Philadelphia,  Pa.,  1876. 

Maxey,  Hon.  8.  B.  Specimens  of  ores  and  minerals  and  mineral  water; 
fh>m  Texas. 

Maaweil,  John.    Specimen  of  building  stone ;  from  Pennsylvania. 

Maydole,  D.,  &  Go.   Full  series  of  light  and  nickel-plated  hammers. 

McAdams,  Eon.  William.    One  tank  alcoholic  fishes ;  fh)m  Illinois. 

McBath,  Edgar.    Mounted  specimen  of  squirrel  {Soiurus  earolineensit). 

McGrory,  J.  A.    Package  of  hemp  fiber;  from  Florida. 
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MeCullovgk,  John.    Twenty -four  specimens  of  whale-boat  fittings. 

MeJOertnott  <£  Co.    Eight  boxes  of  building  stones ;  from  Ohio. 

McDonaldi  Field  <£  Co.,  AberdeeKf  SooUand.  Six  specimens  of  building 
stones ;  from  Scotland. 

MoDiMiald,  E.  0.  Three  specimens  of  pyrite  in  slate ;  firom  West  Vir- 
ginia. 

McDonald,  F.  8.  One  specimeu  of  limooite  and  two  specimens  of  pyrite ; 
fh>m  Tirginio. 

McDonald,  Col  M.,  U.  S.  F.  C.  Alcoholic  specimens  of  shad  (Olttpea 
sopidtMtma),  carp  [Pyprinua  earpio) ;  ftom  Potomac  Biver.  Tylomrua 
lonffirogtrig,  Aehirut  lineatua  Lepomis  gibbosus,  Caragnus  auratus,  Fitnd- 
ulus  diaphanua,  also  shells ;  from  Cberrj'stone,  Ta.  Specimens  of 
fishes  taken  from  top  of  McDonald  fishway,  Fredericksbnrg,  Va. 
{Boceva  lineatus,  Catostomm  commeraoniif  Amiunis  catut,  and  L^omia 
paUidu«), 

MeDougal,  A.  Q.    Specimen  of  Indian  pottery ;  fh>m  Arkansas. 

McDuffin,  James  B.  Specimen  of  glass  snake  {Opheosavms  vmtralU)} 
from  Georgia. 

McKay,  C.  L.  Eighteen  boxes  of  general  natural  history  specimens 
and  etbuologica ;  from  Alaska. 

McKesson  <£  Bobbins,  Sew  York.  Three  boxes  of  commercial  sponges ; 
from  Florida. 

McKinney,  George.  H.    Specimen  of  beetle;  from  Kentncky. 

McLain,  Q.  M.  Bnilder's  model  of  fishing  schooner,  ^  inch  to  the  foot} 
from  Massachnsetts. 

Meliean,  John  J.  Four  boxes  of  ethnologica,  minerals,  one  bale  snow- 
shoes,  specimens  of  baske^ware,  etc. ;  from  Alaska. 

McLean,  J.  P.    One  box  of  Indian  relics ;  from  Ohio. 

McMannen,  Dr.  0,  T.    One  bird-skin  {Ampelis  cedrorum)  \  from  Florida, 

MeNdl  &  Archer.    Large  exhibit  of  iron,  gas,  and  water  pipe. 

Meehan,  Thomas.  Two  hundred  and  sixty  bottles  of  seeds  of  plante  and 
flowers.    (Pnrohased.) 

Meigs,  M.  C.  One  skull  of  Indian,  skull  of  antelope  {Antilooapra  ameri- 
eana),  two  skulls  of  beaver  (Castor  fiber) ;  from  Iowa.  Specimen  of 
building  stone ;  from  Minnesota.  Cinnabar ;  firom  Fort  McKavett, 
Texas. 

Meinvng,  Alex.  C.  One  specimen  of  stone,  natural  formation;  from 
Iforth  Carolina. 

Melzer,  James  P.  Small  collection  of  insects  taken  from  birds ;  from 
Kew  Hampshire. 

Mercer,  B.  W.  Seven  boxes  of  minerals,  Indian  relics;  from  Ohio, 
Tennessee,  and  Georgia. 

Merchant,  C.  B.    Three  Brand's  bomb-lances. 

Merchant,  George.    Six  boxes  fishing  apparatus. 
Merriam,  Dr.  C.  Hart.    Box  of  birds'  skins  and  fresh  specimen  of  sal- 
mon (Salmo  salar  rar.  sebago) ;  from  New  York. 
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Merrill,  Qeorge  P.    Eleven  specimens  of  rocks;  from  Maine.    Also  one 

"plaDchette," 
Merrill,  W,  A.    Living  specimen  soft-ebell  tattle  (Aepidoneotet  sptm- 

fer) ;  from  Iowa. 
Metcalf,  Charles.    One  box  of  qnail  eggs. 
Mikdl,  J.  Jenlcing.    Specimen  of  cotton  plajit  and  three  bags  of  cotton 

Beed ;  fVom  Edisto  Island,  South  Carolina. 
Miklin,  Dr.  J.  B.    Three  specimens  of  Indian  relics;  fix}m  Tennessee. 
JUJIes  Brothers  <£  Co.    Collective  exhibit  of  bristles,  feathers,  camel, 

and  badger  bairs  nsed  in  the  mannfacture  of  brushes. 
Miller,  J,  S.    Small  package  of  flowers ;  from  Texas. 
Mills,  Clark.    Metallic  cast  of  section  of  the  throat  of  60-foot  whale. 
Mills,  Henry.    Two  boxes  fresh-water  sponges ;  from  Niagara  Blver. 
Minor,  F.  0.    Specimen  of  insect  j  from  Louisiana. 
Minton,  ffollis  &  Co.,  SUilce-upon-Trait^  England  (through  Skarplest  (t 
Watts,  Pkiladelphia,  Pa.).    Art  exhaustive  collection  of  nael'ul  and 

ornamental  tiies. 
Mitchell,  Capt.  J.  G.   One  tank  alcoholic  fishes,  containing  twentj-seven 

species ;  from  sonthern  coast  of  United  States. 
Mitchell,  Dr.  W.    Four  specimens  of  stone  relics ;  from  Tennessee. 
Monet/,  Bon.  M.  D.    Specimen  of  pyrite ;  from  Mississippi. 
Moore,  Qeorge  H.  E.    Specimen  of  (resh-water  drum  {HapUndonoHu 

grunniens) ;  from  Colorado  River,  Texas, 
Morehead  <£  Co     Sheet  of  rolled  iron,  15  by  7  feet,  §  inch  thick. 
Morgan  Bon.  J.  T.    Box  of  clay  and  sand ;  from  Missonri. 
Moulton,  J.  H.    Head  and  tusks  of  walrus  (Rosmarus) ;  two  skeletons  of 

fur  seal  {Callorhinus  ursinus) ;  from  Alaska. 
MUcke,  Dr.  Franz,   Specimen  of  arrow-head ;  fh)m  near  Sandford  Lake, 

Florida. 
Myrick,  A.  M.    Wooden  mortar  and  pestle,  formerly  carried  on  whale- 

ship. 
Heal,  Dr.  James  C.    Two  specimens  of  black  snake  {Bascanium  eonstrie- 

tor) ;  from  Florida. 
Needham,  0.  F.    Specimen  of  bird-skin  {Cyanooitta  cristata),  living  king 

•  snake  (Ophibolus  getulus)',  from  Maryland. 
Hehring,  Prof.  A.  L.    Small  box  of  fossil  mammals  {Myodea  torquatus, 

Lagomyg  hyperhoreus) ;  from  Germany. 
Nelson,  E.  W.    Specimen  of  deer  autlers ;  fttjm  Alaaka. 
Nelson,  Wolfred.    Alcoholic  specimen  of  coral  snake ;  from  Panama. 
Nery,  E,  R.    Skin  of  eel  {Anguilla  rostrata) ;  from  Delaware. 
New  Bedford  Cordage  Company.     Seven  samples  of  cordage. 
Netecomb,  R.  L.,  U.  8.  N.    Two  small  packages  mosses,  seven  specimens 

birds*  skins  {Rhodoatetkia  rosea,  Budytes  fiavas,  Flectrophanei  nivalis, 

Centroplianes  lapponicvs,  Phalar<^us  fulioarius);   trotu  Henrietta  Isl- 
and, Arctic  Ocean. 
Newton  &  Co.    Exhibit  of  fire-clay,  and  articles  made  from  same. 
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Sieholt,  J.  B.    Specimen  of  "hell-flre  rock"  (dolomite);  from  Utah. 

Niokeraon,  ISrs,  M.  J.  Scrimsbawed  porpoise  jaw;  piece  of  rigbt-wbal^s 
boDoet,  with  baroacles  attached. 

Nissleg,  Jacob  R.    Box  of  Indian  relics;  from  Ohio. 

Horria,  B.  M.    Ooremonial  weapon;  from  Ohio. 

Norris,  Ool.  P.  W.    Specimen  of  jasper;  from  Baby  Yalley,  Montana. 

Norton,  John  W.    One  whale-sbjp  log-book. 

Nutting  C.  C.  Three  boxes  of  birds'  skins,  and  stone  images  and  pot- 
tery ;  from  Oentral  America.  Specimen  of  sparrow  {Paster  domesti-. 
cut.) 

Nye,jr.f  Willard.  Boxof  Indian  relics;  from  Martha's  Vineyard.  One 
bftttle  alcoholic  specimens  of  eels  {Anguiila  roatrata) ;  ftom  Hew  Bed- 
ford, Mass. 

Jfye,  W.  S.    Exhibit  of  watcb  and  machine  oils ;  from  Massacbnsetts. 

Oregon,  Stale  of.  Specimens  of  stone,  iron,  and  coal;  fh)m  C^tennial 
Exhibition,  Philadelphia,  Fa.,  1876. 

Oriental  Powder  Company.  An  exhibit  showing  powder  and  the  mate- 
rials used  in  its  mannfactare. 

Orton,  Prof,  Edward.  Specimen  of  limestone;  from  Kelly's  Island, 
Ohio. 

Osborne^  Charles  B.    Bow  and  arrow ;  from  South  Sea. 

Osborne,  James  C.    Specimen  of  whale  harpoon. 

Oebom,  Philip  (through  Mary  Fielder).  One  box  of  fossils  from  Ohio. 
"  Rnler  made  of  piece  of  plank,  and  horseshoe  made  from  bolt  of  the 
brig  'Niagara,'  that  cansed  the  whole  British  fleet  to  surrender  to 
Commodore  Perry,  September  10, 1813." 

Ozier,  J,  D.  Specimens  of  cotton  plant,  and  samples  of  "  ozier  silk 
cotton";  from  Misaiasippi. 

Oner,  T,  L.    Two  specimens  of  kaolin;  from  PenDsylvania. 

Packer,  Son.  B  Asa  (through  John  B.  Wiggins).  Specimen  of  unfinished 
iron  implement ;  from  Pennsylvania. 

Paddfoch,  Thomas  B.    Cooper's  marking  iron,  nsed  in  1775. 

Pagb,  E.  W.,  £  Sons.    Exhibit  of  oars,  sweeps,  and  sculls. 

PiUmer,  Alax.  S.  Specimen  of  fresh  fish  [Selene  argentea) ;  from  Con- 
necticut. 

Palmer,  Dr.  Edward,  Specimens  of  materia  medica,  ethnology,  tobacco 
(leaf  and  twist);  from  Tennessee.  Plants;  from  Indiana.  Ladle  or 
spoon  made  of  hickory  wood ;  from  Illinois. 

Palmer,  J.  8.    Specimens  of  marble ;  from  Virginia. 

Palmer,  J.  W,    Specimen  of  a  very  large  oyster ;  from  Maryland. 

Palmer,  William.  Specimen  of  Bewick's  wren  (Thryomanes  bewicki),  in 
flesh,  from  Virginia.  Also  fresh  specimen  of  Carpiodes;  from  Poto- 
mac Biver. 

Park,  Davis,  &  Co.    Specimens  of  materia  medica. 

Parkhurst,  A.  L.    Specimens  of  birds;  from  California. 

Parr,  J.  L.    Specimen  of  white  limestone  fossils;  from  Bio  Orande 
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lUver,  Pecos  Coanty,  Texas,  296  feet  abore  tbe  level  of  the  present 
river. 

Partont,  Gd.pt.  W,  B,  {throvgh  A.  "Boicard  Clark).  Specimens  of  old 
crockery,  an  old  stone  killick,  in  use  by  fishermen  for  more  than  fifty 
years,  and  one  clam-chopper,  used  for  chopping  mackerel  bait;  f^m 
Massachosetts. 

Patterxm,  Samuel.    Specimens  of  stones ;  from  Utah. 

Fault,  J.  A.  Samples  of  bark ;  irom  United  States  of  Colombia,  South 
America. 

Fcakes,  Thomas  M.    One  whale-ship  log-book. 

Peck  «£  Synder.  Collection  of  base-ball  supplies,  cricket,  archerj',  and 
skates ;  trom  New  York. 

Pierce,  MilUm  P.    Specimen  of  stag-beetle ;  from  ITew  Jersey. 

Pelican  (6  Davie,  Specimen  of  silver  ore,  2J  tons  weight ;  from  Colo- 
rado. 

Pencoyd  Iron  Worke.  Six  frames,  eight  bars;  and  one  bundle  of  angle- 
iron,  nsed  in  building. 

Pennsylvania  Tack  Works.  Large  exhibit  illnstrating  foor  hundred  varie- 
ties of  brass  and  copper  tacks,  also  specimens  of  white  metui,  and 
iron  and  steel  from  which  they  are  made. 

Phelps,  Albert  J.  Specimens  of  pottery,  Indian  and  bone  implements; 
from  Maine. 

Philhrick,  E.  E.    Specimen  of  magnesium  iron  silicate;  from  Florida. 

Phillips, Barneti.  Pack  of  Chinese  i)lajing  cards, and  Chinese  dagger- 
fan;  from  China. 

Phillips,  Henry.  Specimen  of  antimony  oxide,  senarmontite;  from  East 
Canada. 

Phillips,  William,  &  Son.    'Whaling-gun,  muzzle-loader,  brass  stock. 

Pierce,  Eben.    Five  patterns  of  wbaling-gnns.     (Purchased.) 

Piper,  John  D.  Specimensoflobstei-pots,  and  one  dip-net;  from  Maine. 

Piper,  8.  E.    Specimen  of  porphyrytic  granite  rock ;  ft^m  Maine. 

Piper,  Miss  Tillie.  Alcoholic  specimen  of  bat ;  from  Smithsonian  build- 
ing. 

Polk,  W.L.    Alcoholic  specimen  of  fish  (young  Carpiodes);  from  Mia- 


Porter,  E.  B,    Specimens  of  Indian  relics ;  from  Kentucky. 

Poicell,  George.    Specimens  of  fossil  ferns;  from  Pennsylvania. 

Powell,  Robert  H.    Exhibit  of  coal,  etc. ;  from  Pennsj-lrania. 

Pratt,  Capt.  R.  H.     Indian  saddle  and  trappings. 

Price,  E.  B.    Specimens  of  ores ;  from  New  Mexico. 

Pride,  H.  A.    Specimens  from  the  Utica  slate  found  in  New  York. 

Prince  Manufacturing  Company.   Exhibit  ofmetallic  and  fire-proof  paint. 

Prindle,  Edmn.  Two  alcoholic  specimens  of  reptiles  [PUthodoneinereugf 

P.  erythronotus) ;  from  Potomac  Biver,  north  of  Georgetown. 
Proctor,  J.  M.    Specimen  of  minerals ;  from  Tennessee. 
Pumpelly,  R.    Seven  boxes  of  minerals  (censns  collection  of  iron  ores). 
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Jiamsajf,  Capt.  T.  M.,  XT.  8.  HT.  Stin  of  fox  }  from  Spitzbergen.  Speci- 
mens  of  birds  aDd  nioe  packages  and  ten  bottles  of  dredgings ;  fhjm 
Greealaud. 

Banger,  Quatave.  .  Specimens  of  rock  salt}  from  Petite  Anse  Island, 
LonisiaDa. 

Satkbun,  Mrs.  P.    Game  of  "  Planebette." 

Rathbun,  Richard.  Photographs  of  fishes  {Budit  gigas,  Malthe,  Epin^he- 
tus,  and  IHsotropis). 

Itatt,  Dr.  Gharkt.  Specimen  of  turquoise ;  ttom  turquoise  mine,  New 
Mexico ;  and  modem  pipe  made  bj  the  Catawba  Indians  of  North 
Carolina. 

Rauoh/u$ty  jr.,  C.  F.    Specimens  of  fossil  shells,  etc. ;  from  Illinois. 

Reed,  Qeorge,  paymaster,  U.  3.  2f.  {through  Col.  M.  McDonald).  Speci- 
mens of  black  bass  {Micropterus  dolomicu  and  M.  aalmoides) ;  from 
Potomac  Biver,  near  Great  Falls. 

Reedman,  Capt.  F.  M.  [through  E.  0.  Blaoh/ord).  Specimen  of  bluefish 
hooks,  with  pia^o-wire  gauging^,  used  by  New  York  and  Southern 
New  England  flshermen. 

Remington,  E.,  <£  Bona,  New  York.  Peifected  type-writer,  with  head  and 
case. 

Rheea,  William  J.  Specimens  of  bats;  from  Washington,  D.  C.  Liv- 
ing specimen  of  lizard  {Sceloporui  undvlatm) ;  from  Mount  Pleasant, 
D.  C. 

Rhode  Island  Horseshoe  Company.  Exhibit  of  horseshoes ;  from  Rhode 
Island. 

Rice,  Clinton.    Specimen  of  concretion ;  from  New  Mexico. 

Rice,  William  T.  Large  collection  of  marble  and  granite  building 
atonea ;  fh)m  Italy.    (Parchased.) 

Richmond,  Cftarles.  Specimens  of  common  birds*  eggs;  from  Washing- 
ton, D.  C. 

Richards,  Rev.  J.  Havens.    Specimen  of  fossil  shells }  from  Maryland. 

Rich,  James  W.    Specimens  of  fresh  fish  {Lophotatilus  chamtBleonticeps). 

Ridgvray,  Robert.  Specimens  of  skin  and  nest  of  Dendraca  auduboni; 
from  California.  Skins  ofbirds;  fi?om  Lower  California.  Specimen  of 
Passer  domestieus,  nest  and  eggs  of  C^rdinalis  virginiana,  alcoholic  spe- 
cimens of  natural  histoiy,  eggs  of  snapping  tortoise  [Chelydra  serpen- 
tina), skin  of  martin  and  mole  {Putorius  vison,  8cat<^a  argentatus),  lir- 
iug  snake  (Ophibolut  doliatva),  and  salamanders  [Amblystoma  opaoum, 
Amblystoma  microstomum,  and  Diemyctylus  miniatus  viridescens),  and 
one  arrow-head ;  from  Indiana. 

Rio  de  Janeiro  National  Museum.    Three  boxes  corals ;  from  Brazil. 

Bivett,  Oamae  I.  H.  {through  Dr.  E.  R.  Meyer).  Two  celts,  two  terra- 
cotta spindles  and  bat,  and  three  Baddhist  ooins  ;  from  India. 

Roaah,  0.    Sample  of  earth  paint  (iron  ochre) ;  from  Ohio. 

Robeson,  Hon.  Qeorge  M.    Specimen  of  "  snowy  owl." 

Roberts,  John  N.    Specimen  of  Indian  relics ;  from  Lonisiana. 
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BoberU,  WiUiam.    Specimen  of  harpooo-gon. 

Robinson,  Qoldabor&ugh.  Samples  of  wood  alcohol  and  pore  apiriU; 
from  EentQcky. 

Robinson,  0.  S.    SpecimcD  of  ear-boDO  of  sperm-whale  cal£ 

BoMnson,  Oenerat  James  S.  Specimens  of  copper  and  stone  implements; 
from  a  mound  in  Ohio. 

Rockicell,  Col.  A.  F.    Specimen,  in  flesh,  of  Baltimora  oriole. 

Rockelf  William,  and  M.  Tandy.  Specimens  of  Indian  relics ;  f^m  llli- 
noifi. 

Roffan,  James  W.    Specimen  of  insect;  from  Tennessee. 

Rogers,  Omeger  &  Munford.    Specimen  of  asbestos;  from  Virginia. 

Rogers,  D.  M.  (through  Hon.  J.  C.  Clements).  Specimen  of  galena;  fkvm 
Tennessee.. 

Rogers,  John,  New  York.    Collection  of  statoary. 

Roosevelt,  Theodore,    OoUeotion  of  mammals,  reptiles,  and  birds'  skins. 

Roquet,  Father  (through  Maj.  J.  W.  Poteell).  Bones  from  alligator-gar 
{Litholepia  spatula) ;  from  Loaisiana. 

Boseorans,  General  W.S,  Specimens  of  rocks  and  ores;  from  Oregon  and 
San  Job6  mine,  Gopala  Sinaloa. 

Rowell,  Jamts  T.  [through  Lieut.  V.  D.  Sigsbee,  U.  8.  JH.).  Specimen  of  lo- 
cust which  came  on  board  U.  S.  S.  "  Lightning,"  in  laCitnde  12°  north, 
longitude  46<^  west. 

RouilanA,  W.  and  Henry.  Exhibit  of  ateel  osed  in  the  constmotion  of 
carriage  and  car  springs. 

Buly,  Charles.  Skin  and  sknll  of  pnma,  alcoholic  spepimens  of  rep- 
tiles, and  collection  of  minerals;  from  Wyoming. 

Runyan,  J.  C.  Specimen  of  minerals  and  coal ;  from  Washington  Ter- 
ritory. 

Rushy,  Henry  H.  Specimens  of  prehistoric  mining  tools;  and  dried 
plants ;  from  Arizonu. 

Bussell,  Mr.  Ball  from  alkaline  lagoon  at  the  south  end  of  Pyramid 
Lake,  N'evada. 

Russell,  Birdsale  &  Ward.  Series  of  objects  made  of  iron  naed  in  the 
manufacture  of  carriages. 

Bussell,  D.  E.   Specimens  of  minet^ls ;  from  Texas. 

Ryder,  John  A.  Alcoholic  specimens  of  fishes  and  eggs  {Olvpea  ver- 
nalis,  Petromyzon  marinus,  Clupea  sapidissima,  Boceus  sasatilis,  and 
Peroa  americana). 

Sage,  Dean.  Specimen  of  lamprey  eel  {Petromyzon  marinus,jw.),  taken 
from  salmon  weighing  IJ  ponnds. 

Sampson,  F.  A.    Small  box  of  fossils ;  from  Texas. 

Sanborn,  Captain,    Small  specimen  of  asbestos  cloth. 

Sanduslcy  Tool  Company.  Collection  of  tools  osed  by  hand  in  the 
wood- working  indaetry. 

San/ord,  Mrs.  F.  C. .  Specimen  of  powder-bom  osed  in  1757. 

Sankey,  R.  A.    Specimen  of  pryolnaite;  from  Colorado. 
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Baip}/er,  John  A.    Specimeos  of  whaling  apparatoa.    (Porohased.) 

Sayret,  J.  D.    two  specimena  of  miDentl;  teom  Texas. 

Schm^io,  JoMph.  Two  leaves  with  larvee  of  iasects;  from  Washington 
Territory. 

SAieffelin,  W.  H.,  t&  Co.,  Nea  York.  Large  and  collective  exhibit  of 
American  and  foreign  drags. 

fitrftnwib, i>r.  J.  Two  living  tortoises  {Ckryaemyi  marginata);  from  Illi- 
Dois. 

Sehdnbom,  Henry  F,  Egg  containing  embryo  of  Strix  nebuhaa,  and 
double  duck's  egg;  f^m  Washington,  D.  C. 

Sckuermann,  C.  W.  Living  specimen  of  snake  {Coluber  obgolettu]  and 
specimen  of  dack  {Cairina  motckata);  from  Virginia. 

Bears,  Henry  S.    Specimen  of  Apkrodtta  aculeata;  from  Massachusetts. 

Seideilf  C.  Two  specimeas  of  building  stones,  from  Washington  Terri- 
tory. 

Seiple,  Dr.  W.  O.  M.  Specimen  of  limonite  or  brown  hematite;  from 
Pennsylvania. 

Sennet,  George,  B.  Three  specimens  of  possum  {Didelphyt  virginiana)} 
from  Texas. 

Bhutan,  AlberL    One  donble  hen's  egg,  6^  by  9^  inches  in  circumference. 

Shannon,  J.  B.,  i&  Co.  Collective  exhibit  illustrating  artistic  reproduc- 
tion and  original  designs  of  furniture,  and  builders'  hardware  roana- 
fiMstnred  from  nickel,  brass,  etc. 

Sharp,  T.  C.    Box  of  oysters  in  shell ;  from  Ocean  View,  K.  J. 

Bkepard.  E.  S.  Three  specimens  of  fresh-water  shells;  from  White 
Water  River,  Indiana. 

Skoekley,  W.  H.    Fonr  specimens  of  fossil  shells ;  from  I^evada. 

Shoemaker,  George.  Forty -three  specimens  of  alcoholic  reptiles,  eighty- 
three  specimena  of  birds'  skins,  seventeen  bottles  alcoholic  insects, 
two  bottles  of  shells;  from  District  of  Columbia,  Maryland,  and  Vir- 
ginia. 

Shorty  E.  0.  Piece  of  planking  from  war  vessel  "  Oneida,"  sunk  in  the 
Saint  Lawrence  in  1812. 

Shufeldt,  Dr.  E.  W.  Collection  of  about  eight  hundred  birds'  skins, 
eleven  specimens  of  birds'  eggs ;  from  Tongue  Biver.  Skin  of  squirrel 
(Sciurus  earolinenBig),  head  of  antelope  (AntiUxxqira  americana) ;  from 
Sweet  Water  Valley,  Wyoming.  One  box  alcohoUo  speamens  of 
natural  history;  fW>m  Louisiana. 

B^ley,  W.  E.    Specimen  of  silicious  chalk;  tcom  Texas. 

Black,  John  H.    Specimen  of  fish  {Evpomotu  aureus);  from  Kew  York. 

Small,  Edgar  A.  Stuffed  specimen  of  green  heron  {Butorides  vtrescene); 
from  Maryland. 

Small,  J.  A.    Onn-harpoon;  from  Massachusetts. 

Bmilh,  D.  C.    Bottle  of  water  from  artesian  well  at  Pekin,  111. 

Smith,  Everett.    Specimen  of  bird's  skin  (Bvteo  borealia) ;  fh>m  Maine. 

Smith,  Edward,  £  Co.    Collection  of  fine  varnishes. 
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Smith,  F.ff.  Threespecimensofnativecopper;  from  "Longfellow  cop- 
per mine,"  Arisona. 

Smith,  George  H.    Two  Smith's  gun-harpoona,  one  cuttiDgepade. 

Smith,  Seth.  Dartiag-gan  and  harpoons,  old-style  lance  with  wooden 
head,  dog-fish  gear,  hooks,  chain,  and  one  mackerel  gaff;  from  Masaa- 
chnsetts. 

Sneed,  J.  £.    Specimen  of  galena  in  limestone;  from  Tennessee. 

Snow,  A.  L.    Specimen  of  mineral  j  from  Tennessee. 

Snow,  Loren,  &  Sons.    Sp^cunens  of  whale-boat  fittings.    (Purchased.) 

Sommerfield,  L.  Specimen  of  mby-tbroated  homming-biid  {Trfichylua 
eoluhrit). 

South  Side  Club.  Living  specimen  of  brook  trout  (Salvelinut  fontijialis)  • 
from  Long  Island. 

^nner.  General  F.  E.    One  box  of  marine  shells;  from  Florida. 

Spray,  8.  J,    Four  specimens  minerals;  from  Colorado. 

Stabler,  James  P.  Specimen  of  black  snake  {Sascanion  constrictor) ; 
from  Maryland. 

StaUman,  John.    One  block  building  stone ;  from  Massachusetts. 

Stanhom,  Pierson  ds  Co.    Wooden  wheels  for  light  buggies  and  wagons. 

Starr,  W.  B.  Specimen  of  crystal  of  amethystine  quartz ;  from  South 
Carolina. 

Stassey,  Frederick  {through  James  Harrington).  Stone  image ;  from  Tarn- 
pico,  Mexico. 

Steams,  Robert  E.  C.  Thirty-flve  boxes  of  shells,  two  boxes  of  sample 
woods,  alcoholic  specimens  of  big  clam  {Qlyeimeris),  one  box  of  Indian 
relics,  and  specimen  of  Pennatula  ;  from  Fa«dfic  coast  of  United  States. 

Steams,  Silas.  Large  collection  of  alcoholic  and  fresh  fishes,  consisting 
in  part  of  Phycis  earlii,  Dactylopterus,  Stenotomus  oaprinus,  CoryphtBHa 
equestris,  Optsthognathus,  Tylosurus,  Rhinobatus,  Naroine  brasiionsis, 
Semirhombus,  Gobioid,  Antennarivs,  Batraekus  tau,  Caulolatilus  mi- 
crops,  Triaotropis  atomiaa,  Seriola,  etc.,  from  Florida. 

Steams,  Winni/red  A.  Two  boxes  alcoholic,  one  barrel  of  salted,  speci- 
mens of  fishes  and  vertebrates;  from  coast  of  Labrador. 

Steenstrup,  Professor.    Three  jars  Cephalopoda;  from  Denmark. 

Steere,  Prof.  J.  E.  Sixty-six  specimens  (thirty-three  species)  of  shells; 
from  Philippine  Islands. 

Steinway  ds  Sons.  One  grand  npright  piano,  constmcted  to  show  interior 
workings. 

St^neger,  Dr.  Leonard.  Three  skins  of  swans,  type-specimen  of  Peri- 
sorevs  canadensis  nigricapillvs,  fr«m  Labr^or.  Twenty  large  boxes 
of  birds'  skins,  bones  of  whales  and  sea-cows  (Rhyttna);  from  vicin* 
ity  of  the  Commander  Islands,  Kamtschatka. 

Stephens,  Son.  Alex.  H,  Specimens  of  malachite  and  melachonite;  from 
Arizona. 

Stephens,  L.  A.    Specimens  of  mineral ;  from  Texas. 
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Steteim,  Mrs.  E.  L.  Yoang  specimen  of  alligator  (Alligator  migmnppi- 
enais);  froiH  Florida. 

BUwart  <£  Co.    Collective  exhibit  of  vanone  sizes  and  kinds  of  wira 

StilweH,  E.  M.  Tin  pamp  for  aerating  water  in  cans  for  transportiDg 
live  flsbefi. 

Stone,  LivingtUm.  Collection  of  photographs  (50)  showingUnited  States 
Fish  Commission  hatching  station  and  surrouDdings  at  Baird,  8hasta 
County,  California.  Also  copy  letter  written  with  the  blood  of  a  pan- 
ther. 

Stone,  T.  J.  Vertebra  of  vcbale;  ftom  marl  bank  on  the  Fatusent 
Elver. 

Story,  William  S.    Bight  boat  models. 

Stratton,  C.  L.  Box  of  stone  and  shell  relics,  with  specimen  of  cmuin ; 
fi<om  modod  in  Tennessee. 

StribUng,  WilL  Specimen  of  shed  skin  of  snake  {Pityopkia  meUtnoleiuua), 
.specimen  of  clay,  and  skntl  of  catfish  j  from  Ohio. 

Stuart,  E.  J.    Five  bottles  of  alcoholic  snakes;  fh>m  Qaatemala. 

Stuart,  Dr.  Joseph  6.    Specimens  of  wild  dowers ;  £rom  Colorado. 

Studar,  Jacob  H.  Bound  volume  of  Studer's  Popular  Ornithology,  for 
Museum  library. 

Sitllivan,  Jeremiah.  Package  Of  sprouted  com  used  by  Uoqni  Indians 
in  their  ceremonies. 

Saan,  Mrs.  E,  E.    Small  box  of  minerals;  from  New  York. 

Swan,  James  Q.  Two  boxes  of  Indian  articles  and  ornaments.  (Pur- 
chased.) Alcoholic  specimen  of  salmon  (Oncor&yncAtwc/touicAa);  from 
WashiugtOD  Territory, 

Sweeney,  R.  0.  One  alcoholic  specimen  offish  (Coregonus) ;  from  Minne- 
sota. 

Swift.  Jeremiah.  Flint  lance -head  taken  from  a  whale  in  Northern 
Pacific. 

Swift,  Jofiah.    Collection  of  whaling  apparatus. 

Sjrm>nes,  Francis  Jf.  Cast  of  stone  pipe  and  loan  of  stone  pipe,  "  baby's 
foot,"  8t>ecimeu  of  fresh  water  mussel ;  from  Indiana. 

Syracuse  Chilled  Plow  Company.  Exhibit  of  chilled  plows  and  compo> 
nest  parts. 

laber  &  Oordon.  Specimens  of  whale-boat  fittings;  broken  whale-boat 
davit;   one  try-pot  of  one  hundred  and  eighty  gallons ;   cracked. 

Talbot,  D.  H.  Mounted  skin  of  swallow- tailed  kite  {Elanddeaforficatm) ; 
from  Iowa. 

Tandy,  M.    Specimens  of  Indian  relics;  from  Iowa  and  Uliuois. 

Tate,  J.  {through  Dr.  Timothy  E.  Wileox).  One  pan:  of  mule-deer  antlers 
{Cervuamaerotis);  from  Idaho  Territory. 

Taylor,  B.  F.    Specimens  of  Indian  relics;  &om  Maryland. 

Taylor,  Dr.  F.  W.  Specimen,  in  flesh,  of  a  golden  pheasant  (Chrya(h 
lopkut  pictiia). 

il.  Mis.  26 17 

D.gitizecbyG00glc 


258  BEPOBT   ON  NATIONAL  MUSEUM. 

Taylor,  Martin  8.    Specimeos  of  mioerals  (fraleiia  in  limestone);  Irom 

Ohio. 
Taylor,  Prof.  William  B.    Specimen  of  Bmall  pouch  made  of  grassM. 
Taylor,  WilliamJ,    SpecimenB  of  fossils;  from  Florida. 
Teague,  Samuel  J.    Specimens  of  plant  bnlbs ;  fh>m  Florida. 
Tegler,  Henry.    Specimen  of  malformed  hen's  eggs;  troDi  Washington, 

D.  0. 
TeUing,  Oharlea.    Specimen  of  cow-flah  (Otlraoion  quadricorne)}  from 

Georgia. 
Tenneatee  Eietorioal  Society.   SpecimeDS  of  stone  rehcs ;  from  Tenneasee. 

(Loaned.) 
ThayeTf  A.  H.    Specimens  of  feathers  of  an   American  eider  duck 

{Somaieria  molli*nma  dreageri) ;  f^om  Uassacbnsetts. 
Tkompion,  Franklin.    Model  of  "Mnscongns  Bay  lobstM  boat";  from 

Maine.    (Purchased.) 
Thompeon,  H.  H.    Specimens  of  fresh  fish  {Coregontts  artedi),  and  &e8h 

salmon  {Salmo  boIot  var.  stbago) ;  from  Kew  York. 
Thompmm^JoknH.  Specimenof  fleh-booknadeof  peari  shell;  from  Fiji 

Islands.     Idol  and  native  gonrd  ornament ;  from  an  island  sontbwest 

of  New  Ouinea. 
Thornton,  M.  H.    Specimens  of  pottery  &om  grarea,  aod  bottle  of  buf- 
falo gnats ;  fh>m  Arkausas. 
Thurher,  Prof.  George.    Specimen,  in  flesb,  of  cinnamon  bear;  fiom 

mountains  of  Western  Pennsylvania. 
Thurber,  H.  F.  and  F.  B.,  &  Co.    Exhibit  of  canned  vegetables,  samples 

of  teas,  coffees,  spices,  etc.,  and  fruits. 
Toddy  Aureliut.    Specimens  of  mammal  skins  (SpermophUue  AeeoAeyn), 

with  bones  {Sdurvs  fo8»<^,  Tamiaa  TovBn»endii,  Sciurva  Dovglauii,  and 

Spermopkilut  Beeckeyii),  etc ;  from  Oregon. 
Twl-er,  William  WalUiee.    Specimens  of  stone  relies,  sample  of  gTsrel, 

and  pierced  stone  tablet,  box  of  stone  relics  (loaned);  from Xew  York. 
Topliff,  Ely  dt  Co.    Specimens  of  wood-work  used  in  the  manufUcture  of 

biipgies ;  from  Ohio. 
'lovne,  F.  H,    Pair  of  iron  molds  for  casting  old-fashioned  pewter 

spoens. 
Townaend,  Eenry  A.    Specimens  of  oysters;  from  Long  Island. 
Tripp,  Stephen  A.    Six  specimens  of  whale-boat  fittings;  fh)n)  Massa- 

chuaetts. 
True,  F.  W.    Specimens  of  seed  necklace,  models  of  agricultural  imple- 
ments, books  and  fan  made  from  the  palm,  specimens  of  basket-work, 

and  women's  wearing  apparel;  fromOeylon.    Tank  of  alcoholic  fishes; 

ftom  Kew  York,  an<1  three  Chinese  representations  of  mammals  autl 

reptiles  made  from  colored  straw. 
Tuft,  Richard.    Specimen  of  china  tea  pot  (old  English) ;  fhtin  Hassa- 

(^usetts. 
Turner,  J.  B.    Specimen  of  insect  {Lucanvi  elaphua) ;  from  Texas. 
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Tnnuir,  L.  M.    Specimena  of  birds'  stdas,  natural  history,  and  tank  of 

alcoholic  specimens ;  from  Hadson  Bay  Territory. 
2Wrn«r,  Otto  A.    Specimens  of  bailding  stones ;  from  DHnois. 
Turner,  Bots.    Model  of  ship  "  II  Sultana,"  bnilt  Id  Venice  between  the 

years  1850  sod  1860.    The  vessel  was  lost  at  the  battle  of  Lissa. 
Union  Iron  Company.    Collective  exhibit  of  manofactured  iron. 
United  State*  Stamping  Company.    Two  boxes  of  stamped  tinware. 
Univeraity  of  Alabama.    One  box  of  Indian  relics.    (Loaned.) 
Uphom,  E.  P.    Eight  rode  stone  implements ;  from  District  of  Oolnmbja. 
XTpton,  George.    Collection  of  maDofoctnred  gine. 
Tail,  Master  Stevie.    Two  living  specimens  of  yoang  alligators;  ttom 

Florida. 
Vcmderbttrg,  Mra.J.H.    Flint  spearhead;  from  Fort  Tioonderoga,S".T. 
Yon  Fleet,  Dr.  M.  N.    Specimen  of  stone  implement  and  specimeo  of 

gypsom  fh>m  which  was  made  the  famous  "  Cardiff  Oiant " ;  from  Ne- 


Van  SinJeren,  Adrian.    Section  of  meteorite. 

Yanaant,  H.  S.    One  box  of  shell  oysters ;  from  Somere  Point,  K.  J. 

Yaeey,  Dr.  Oeorge.    Specimens  of  agave  paper ;  from  Mexico. 

YerrUl,  Prof.  A.  JB.  {for  XF,  8.  l^eh  Commiaeion).    Fonrteen  boxes,  one 

tank  of  fdcohollc  invertebrates ;  from  coast  of  New  England. 
Yon  Berhpaok,  Hana.    Collection  of  one  hundred  and  thirteed  European 

birds'  skins. 
Yon  Bppa,  P.  M.    One  box  of  concretions;  from  New  York. 
YmJoaniaed  Fibre  Company.    Seven  samples  of  cmde  and  maDofBOtored 

vulcanite. 
WaOce,  S.  H.    Alcoholic  specimen  {An^lygtoma  opaeum) ;  from  Mary- 
land. 
WaU»r,  Bon.  B.  J.  C.    Specimens  of  minerals. 
Walker,  8.  B.    Specimen  of  mineral ;  from  Maryland. 
Waiker,  S.  T.     Spevimens  of  Indian  relics  and  roots  of  the  conntie 

plant ;  from  Florida. 
Watlaee,  John.    Specimen  of  baboon,  in  flesh. 
Ward,  Prof.  H.  A.    Specimens  of  fossil  crabs ;  from  the  Isle  of  Hainan, 

Gulf  of  Tonqnin. 
Ward,  Prof.  L.  F.    Bpeolmens  of  anthracite  coal ;  from  Bhode  Island. 
Ware,  John  D.    Specimens  of  a  root;  from  vicinity  of  Hot  Springs,  Ark. 
Warren  A  Co.    Three  specimens  of  Cavlolatilua  mioropa;  from  Florida. 
WathingUm,  Okarlea  H.    Specimen  of  red  fox  ( Vnlpea  fvlmu) ;  from  Vir- 

gioift. 
Waeitingiim,  D.  C: 

Department  of  Agrionilmre,    One  box  of  materia  medica.    (See  onder 
Dame  {ft  Dr.  Oeorge  Vaaey.) 

Oeneua  Offiee.    Four  handled  and  seven  specimens  of  bnilding  stones; 
frmn  variooa  States  and  Territories.     See  under  name  of  R.  iNwi- 
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WfUhuiffton,  J).  0. — GoQtiDaed. 

Geological  Survey,  J.  W,  Povelly  United  Btatea  Geologiat.  Ifinety-oight 
tia;8  of  foaails ;  fh>m  Bocky  MoantainB.  SpecimeoB  of  baildiDg 
stones;  from  Wyoming.    Minerals;  ih)m  Arizona  and  New  Mexica 

Om«ral  Land  Office.  Forty-six  hand  specimens  of  bailding  stones. 
(See  onder  names  of  G.  W.  Soloomb,  John  Watton,  and  Speeinl  Agmt 
Jamei  Bell, 

United  States  Commission  c/  Fish  and  Fitheriet,  Fro/,  Spencer  F.  Baird, 
OommtMtoner.  Aboat  360  packages  of  zoological  collections;  from 
the  Atlantic,  Pacific,  and  Gnlf  Coasts,  made  by  Prof.  A.  B.  Vertill, 
Bicbard  Bathbnn,  David  S.  Jordan,  Charles  H.  Gilbert,  O.  Brown 
Ooode,  James  E.  Benedict,  Ool.  Marshall  McDonald,  T.  B.  Pecgn- 
■on,  Dr.  T.  H.  Bean,  with  large  number  of  fishing  and  wliale-boat 
fittings,  collected  by  James  Temple  Brown,  Joseph  W.  Collins,  H. 
O.Chester,B. Edward EarlI,andA. Howard  Olark.  (See also nnder 
names  O.  Brown  Qoo&e,  M.  McDonald,  James  B.  Benedict,  R.  C, 
Chester,  Joi.  W.  Collins,  A.  Howard  Clark,  Frank  }f.  Clark,  Frank 
L.  DonneUif,  George  H.  H.  Moore,  John  A.  Ryder,  Livingston  Stone, 
James  G.  Swan  and  Prof.  A.  E,  VerriU.  Also  collection  of  several 
hundred  specimens  of  Indian  titone  implements  and  relius  made  by 
the  CTuited  States  Fish  Commissiun;  from  vicinity  of  Menemsha 
Bight,  and  Marthas  vineyard,  assisted  by  Willard  Nye,  jr.,  of  Nev 
Bedford,  Mass. 

2la^  D^artment.  (See  nnder  names  of  Commodore  John  0.  Walker, 
Capt.  T.  M.  Ramsey,  J.  R.  Bastman,  R.  L.  Newcomb,  Dr.  J.  F. 
Brans/ord,  Br.  Thomas  C.  Craig,  D.  WilHam  H.  Jones,  Paymasttr 
George  H.  Reed,  Ensign  M.  L.  Wood,  Ernest  Wilkinson,  Lieut.  C.  B. 
Sigsbee,  F.  0.  Dale.) 

State  Department.  Four  boxes  of  cotton  samples ;  from  the  Interna- 
tional Cotton  Exposition  at  Atlanta,  Oa.,  1881. 

Treasury  Department,  United  States  Revenue  Marine.  (Bee  under 
names  of  Lieutenant  Elliott  and  Capt.  J.  C.  Mitchell) 

War  Department,  Signal  aeroioe.  One  kyak,  one  bundle  and  nine 
boxes  of  ethnology.  (See  also  nnder  name  of  John  J.  McLean  and 
L.  ,\I.  Turner.) 

Surgeon-Generals  Office.  (See  ander  names  of  Drs.  Jos.  S".  K.  Carton 
and  Elliott  Coues.) 

United  States  Army.  (See  under  names  of  Capt.  Chat.  Bendire,  Col. 
A.  G.  Brackett,  Col.  R.  T.  Burr,  Capt.  H.  8.  Hawkins,  Acting  Quar- 
master  8.  B.  Holabird,  First  Sergeant  William  H.  Hudson,  Major 
William  A.  Kobbe,  General  M.  C.  Meigs,  Capt.  R.  H.  Pratt,  VoL  A. 
F.  Rocktcell,  Drs.  R.  W.  Shu/eldt,  and  Henry  C.  Yarrow,  and  Timo- 
thy E.  Wilcox,  lAetxt.  C.  A.  Williams. 
Wasson,  John.  Specimens  of  minerals;  from  Ansona. 
WiUians,  J.  M.    Two  doi.eu  "  original"  Powhatan  clay  pipeaj  from  Vir> 

ginia. 

i:ni,-r:-,CjOO'^IC 


KBPOBT  ON  NATIONAL   H08EVH.  .261 

Wattt,  H.  L.    Model  of  reach  boat;  from  Maine.    (Porehased.) 

Wedk»,  P.  B.  Specimen  of  tertiary  lignite  taken  from  atnmp  30  feet 
below  Barface;  from  Lonisians. 

Weaver,  QeorgeB.,  &  Co.  SpecimeDSof  ft«8tiflah(Ainfa«alETa,Zote»iacu- 
lota) ;  firom  Ifew  York. 

W^h,  W.  R.    Seven  nodela  of  ships;  from  lifew  York. 

Webster,  W,  W.  Six  papier-mach6  lay  flgnies  and  one  papier-macli^ 
head. 

Weemt,  Bev.  T.  D.    Specimens  of  Indian  implements ;  from  niinois. 

Weidmnn,  A.,  &  Co.  (trough  Thomat  Donaldton).  Two  boxee  of  masks. 

Weill,  J.  G.    Specimen  of  insect ;  &om  Greoada,  West  Indies. 

Wealeyan  Unipertity.  Five  specimens  of  musical  instrnment«,  comet, 
ophicleide,  trombone,  and  clarionet.    " Marimba ;"  fh>m  Venezaela. 

WJiarUm,  Joseph.  Specimen  of  cooking  vessel  made  from  rolled  nichel 
OB  iron ;  mannfaotnred  in  Germany.  Samples  of  pare  nickel  rolled  io 
sbeetaand  oniron;  fh>m  Pennsylvania.  Also  an  exhibit  of  nickel  ore 
and  products;  from  New  Jersey. 

Wheeier,  Charlet  Le  Boy.    Collection- of  shells;  from  New  Jersey. 

Wh^le,  S.  C.  Specimens  of  biotite  granite  and  qnartz  porphyry;  tcom. 
Colorado. 

White,  Dr.  C.  A,  Box  of  land  shells;  ftvm  Indiana.  Spccimensofohalb; 
from  Dakota.    Fossil  plants;  from  Colorado. 

Whittlngton,  G.  If.    Specimen  of  ore. 

Whitman,  J.  L.  Frodact  of  artificial  planting  of  Stizoatedium  vitreitm 
var.  Salmoneum ;  from  Kansas. 

WhUaU,  Tatum  <£  Co.  Two  barrels,  six  hogsheads,  and  nine  boxes,  sam- 
ples of  glass  bottles,  etc. ;  also  apparatus  nsed  in  making. 

Wiggint,  John  B,  Specimens  of  clay,  fossils,  atone  pestle,  slag,  iron 
pipe  or  wrench,  and  living  specimen  of  fox  (Vvipet  fulvvs);  from  New 
Tork.    Soapstone  cup  and  tomahawk;  tana  Virginia. 

WUeox,  Crittenden  4b  Co.    Box  of  fishing  apparatns;  from  Connecticut. 

Wilcox,  Joseph.  Specimens  of  stone  relics  and  implement;  from  Flor- 
ida. 

Wileox,  Dr.  Timolhy  E.,  U.  8.  A.  Two  pairs  of  antlers,  alcobolio  mun- 
mals  {Cervia  macrotta,  Aloes  ommoaniM,  Thomomya  talpoides),  and  two 
mice,  piece  of  stone  pestle  and  fossil  bone,  bag  of  kinnikinik  made 
by  the  Gheyenne  Indians,  specimen  of  batterfiies  (PapiUo  tumus,  Dan- 
dM  (ircAi>>pH>),  pair  of  antelope  prongs  {Antitooapra  amerioima), 
specimen  of  Troehilus  alexandri,  Jav. ;  from  Idaho.  One  of  skin  of 
Ampetit  gamUus ;  from  Nevada. 

WUoox,  W.A.  Specimen  of  fish-basket,  two  currycombs  for  cleaning 
fish,  used  by  New  England  fish  dealers.  One  fk«sh  specimen  of  coak 
(Brosmitu  brosme),  and  three  negatives  of  warehouses  and  wharfs  at 
Boston;  troia  Massachusetts. 

Wild,  George  H.  Specimens  of  alcoholic  striped  bass  {Booom  saxamit); 
frvm  the  headwaters  of  North  Shrewsbury  Biver,  New  3«n/ei3. 
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Wilder,  Miss  Mary.    Specimen  of  mineral;  £rom  Tennessee. 

Wilkinson,  Smest,  U.  8.  N.  Specimena  of  rocks,  lava,  etc,  and  aloo 
holic  specimens  of  star-fishes,  Bea^archina,  cmstaceans,  and  moUusba; 
from  Alaska  and  Greenland. 

Wi3kin»yMrs.L.J.  Seventeen  specimens  of  building  stones;  from  vaii- 
ous  localities. 

WUlarA,  8.  W.  Specimen  of  bird-akin  [Vireo  PhUadelpkia);  fh>m  Wis- 
consin. 

Wiltetts,  James  C.  Specimens  of  alcoholic  fishes,  {Arffgrosomut,  <p.) ; 
tKtm  Sew  York. 

Williams,  0.  A.    Eleven  specimens  of  whaling  apparatos. 

WiOiamt,  Ideut.  C.  A.,  D.  8.  A.    Package  of  butterfiies. 

Williams,  Dr.  Hdward  R.  Carved  panel  (dragon);  from  Buddhist 
temple  in  the  interior  of  Japan. 

Williams  di  Page.  Specimens  of  railroad  and  steamship  lamps;  from 
Massacbaeetts. 

Williams,  W.    Specimen  of  Bl^haris  erinitva;  &om  Connecticut. 

Williamson,  W.  A .    Box  of  insects,  with  cells ;  &om  Toronto,  Canada. 

Wilson,  Mrs,  Beiiey  {througK  Jo\»  B.  Wiggins).  Specimens  of  foesiU; 
from  N'ew  York. 

Wiltheiss,  C.  T.    Specimen  of  an  inscribed  atone;  Irom  Ohio.    (Loan.) 

Wing,  L.  and  W.  B.  Fifteen  specimens  of  whale-boat  fittings,  and  one 
specimen  of  baleen;  from  Massacbnsetta. 

Wise,  Morgan  R.  Two  specimena  of  gold-bearing  quartz ;  from  Vir- 
ginia. 

Witherow),Jos.  M.  {through  Edvard  Nit^ls).  Specimen  of  stone  Imple- 
ment, boat-shaped;  &om  Xorth  CaroUna. 

Wolff,  A.    Specimen  of  hematite;  ttom  California. 

Wolle,  ST.,  A.  Mounted  specimen  of  Mareea  penelope,  shot  near  Balti- 
more; egga  of  CaUipsittactu  nova-hoUandia,  laid  in  conflnemeBt; 
specimen  of  Ptonio*  vioiaoeus;  fh)mDemerara;  and  birds*  skins;  from 
SontJb  America. 

Wolta,  George.  Clarionet  wittioat  month-piece,  and  one  month-piece  tot 
A  and  B  flat. 

Women's  Silk-Culture  Assooiation,  PhUadeJphia.  Frame  and  three  som- 
pies  of  American  grown  and  manufactured  silk. 

Wood,  Brightman  A  Co.  Two  jaoket-lampa,  powder-horn,  blubber-room 
lamp,  blow-horn  for  whale-boat,  boat  and  cook'a  lanterns,  and  deck* 
scoop,  oil ;  fh>m  Massachusetts. 

Woode,  B.  and  C.  Collection  of  hair  and  clothes  brushes ;  from  ^ew 
York. 

Wood,  George.    Exhibit  of  corrugated  and  creased  leather. 

Wood,  M.  L.,  U.  8.  N.  Alcoholic  specimens  of  fishes  {Batratikus  tan, 
Hemirhamphua  unifasciatus,  Ocgturus  ckrysurns,  Diabaais  Jbrmosut)', 
from  Florida. 
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Wood,  Sir  William,  Egypt.    One  large  mosaiu  lion,  exhibited  at  the  Cen- 
tennial Exhibition  at  Philadelphia,  Pa. ;  valaed  at  $25,000. 

Wood,  W.  M.,  U.  S.  N.    Specimens  of  iVesh  shad  {Clupea  sapidissima); 
from  Potomac  Kiver. 

Woodbury,  J.  O.    Alcoholic  specimeus  of  striped  bass  {Eoecua  saxatilig), 
with  parasites,  {Lieoneea);  Jrom  California. 

Woodtcard,  W.  Elliott.    Two  stone  mortars,  and  piece  of  cloth  showing 
tracingof  rock  can'ing;  from  Maasachnsetts. 

Wooater,  A.F.    Specimea,  iu  flesh,  of  a  bat;  from  Connecticut. 

Wooten  Well  Company.    Four  demijohns  of  mineral  water;  from  Texas. 

WriQkt,  Harrison.    Specimen  of  sunfiah  {Lepomis  ffibbosus) ;  fh>in  Penn- 
sjlfania. 

Wright,  H,  L.    Alcoholic  specimen  of  flsli ;  from  Washington,  D.  C. 

Wright,  Reuben.     Specimen  of  living  homed-frog  {Phynoaoma  comu- 
tum) ;  from  Texas. 

Yancey,  B.  Jf .     Package  of  rocks ;  from  Virginia. 

Yarrow,  Dr.  S.  C.    Two  stone  implements :  from  North  Carolina. 

Yeateg,  W.  8.    Three  specimens  of  fossils;  from  New  York. 

York,  William  F,    Collection  of  clay  concretions;  from  beds  along  the 
headwaters  of  the  Connecticat  Biver. 

Zeledon,  Jo»£  C.    One  box  of  stone  images,  pottery,  celts,  fragments  of 

pottery,  and  one  box  of  insects;  from  Costa  Rica. 
■  Zoological  Society,  Philadelphia,  Pa.    Specimen  of  vnltnrine  Gninea-fowl 
{Numida  vulturina);  from  West  Africa. 

Zon,  Qeorge,  <£  Co.    Two  boxes  of  wood  and  clay  pipes ;  over  300  stales. 
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ACTS  AND  RESOLUTIONS  OF  CONGRESS  RELATIVE  TO  THE 

SMITHSONIAN  INSTITUTION,  NATIONAL  MUSEUM,  ETC. 

ly  CONTINUATION  FBOM  PBEFIOUS  REPORTS. 


APPBOPBIATIONS  FOB  FISOAT  TEAB  ENDINO  JDHK  30,   18S3. 

Furniture  and  fixturM,  yational  MuMum. — ^To  expedite  the  work  of 
oonatractingf  the  exhibition  oases  in  the  nev  bailding  for  the  Kationnl 
MoBeDin  daring  the  present  fltical  year,  thirty  tbonBand  dollars. 

(Deficiency  appropriation  act,  March  6, 1882,    Statutes,  xxii,  p.  10.) 

Fire-proof  buUdii^  for  Jfational  Museum.— To  pay  Thomas  J.  Hobbs 
for  disbnrsing  the  appropriations  for  the  constrnction  of  the  Kational 
Mnsenm  building,  ander  appointment  of  the  Secretary  of  the  Treasury 
of  March  28,  1879,  two  hundred  and  fifty  dollars,  in  fbll  satisfaction 


(Deficiency  appropriation  act,  August  6, 1882.    Statat«s,  xzii,  p.  274.) 


APPBOPBIATIONS  FOB  FISCAL  YXAB  ENDINO  JUNE  30,   1883. 

Presercation  of  colleoftoiw,  JVatMnal  jlfu««tiffl. — For  expense  of  beating, 
lighting,  and  telephonic  and  electrical  service  for  th,e  new  Museum  build- 
ing, six  tbonsaod  dollars ;  for  the  preservation  and  exhibition  of  theool- 
lectioQS  received  from  the  surveying  and  exploring  expeditions  of  the 
Government,  and  other  sources,  Inclndlng  salaries  or  compeniuition  sf 
all  necessary  employes,  seventy-five  thousand  dollars;  for  expense  of 
transferring  to  Washington  the  collections  presented  to  the  United 
States  at  the  close  of  the  Permanent  International  Exhibition,  in  Phila- 
delphia, iocladiug  necessary  expenses  already  incurred  for  the  purpose, 
ten  tfaoosand  dollars.    Total,  ninety-one  thousand  dollars. 

(Sundry  civil  appropriation  act,  August  7, 1882.  Statutes,  xxii,  pp. 
333,  333.) 

Armory  building. — For  care  of  the  Armory  bnildiug  and  expense  of 
watching,  preservation,  a«d  storage  of  the  duplicate  collections  of  the 
Qovernment  and  of  property  of  the  United  States  Fish  Commission 
contained  therein,  inclnding  salaries  or  compensation  of  nil  necessary 
employ^,  two  thousand  five  hundred  dollars,  and  the  distribution  of 
duplicate  specimens  of  the  National  Museum  and  Fish  Commission  may 
be  made  to  colieges,  academies,  and  other  institutions  of  learning,  upon 
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the  payment  by  the  recipients  of  the  cost  of  preparation  for  transporta- 
tioD  and  tbe  transportation  thereof. 

(Snndry  civil  appropriation  act,  Angost  7, 1883.  Statntes,  xsii,  pp. 
333, 333.) 

I'umUvre  and  fixtures,  National  Muaeutn. — ^For  cases,  furniture,  and 
fiztores  required  for  the  exhibition  oC  tbe  collectionB  of  geology,  min- 
eralogy, natural  history,  ethnology,  and  the  industrial  arta,  belonging 
to  tbe  United  States,  and  for  salaries  or  compensation  of  all  necessary 
employes,  sixty  thousand  dollars. 

(8audr>'  ci^l  appropriation  act,  August  7, 1882.  Statutes,  xxii,  p. 
332.) 

Sortk  Atntrican  ethnology,  Smithsonian  Institution. — For  the  purpose 
of  continuing  ethnological  researches  among  tbe  North  American  In- 
dians, under  tbe  direction  of  tbe  Secretary  of  tbe  Smithsonian  Insti- 
tution, including  salaries  and  compensation  of  all  necessary  employes, 
thirty-five  thonsaud  dollars. 

(Sundry  civil  appropriation  act,  August  7,  1882.  Statutes,  xxii,  p, 
332.1 

International  exeKanges,  Smithsonian  Institution. — For  expenses  of  tbe 
international  exchanges  between  tbe  United  States  and  foreign  coun- 
tries, in  accordance  with  tbe  Paris  convention  of  1877,  including  salaries 
and  compensation  of  all  necessary  employes  five  thousand  dollars. 

(Sundry  civil  appropriation  act,  August  7,  1882.  No.  217;  Statutes, 
xxii,  p.  332.) 

War  Department. — For  the  transportation  of  reports  and  maps  to  for- 
eign countries,  throngb  the  Smithsonian  Institution,  three  hundred  dol- 
lars. 

(Snndry  civil  appropriation  act,  Angost  7,  1882.  Statutes,  xxii,  p. 
319.) 

Saval  Observatory. — For  payment  to  Smithsonian  Institation  for 
freight  on  Observatory  publications  to  be  shipped  to  foreign  coontries 
during  tbe  fiscal  year  1883,  three  hundred  and  thirty-six  dollars  and 
twenty-five  cents. 

(Legislative,  executive,  and  judicial  appropriation  act,  Augnst  5, 1882. 
8tatut«s,  xxii,  p.  245.) 


APPBOPBIATIONS  FOB  FI80AI,  TXAB  ENDING  JTTNE  30,  1884. 

International  ex<Aanges. — For  international  exchanges,  Smithsonian 
lostitntion :  For  expenses  of  tbe  international  exchanges  between  tbe 
ITmted  States  and  foreign  countries,  in  accordance  widi  tbe  Paris  con- 
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ventioD  of  eigbteeo  handred  and  seveoty-sereD,  inclnding  salaries  and 
o^mpenaatiou  of  all  uecessary  employes,  acven  thonsaud  fire  hundred 
dollars. 
(Sandry  civil  appropriation  act,  March  3, 1383.    Statutes,  zzii,  p.  003.) 

International  exchange*,  Navy  Department, — ^For  payment  to  Smith- 
soniao  Institution  for  freight  on  Observatory  pablications  sent  to  foreign 
codntriea,  three  hundred  and  thittysix  dollars. 

(Legislative,  cxecative,  and  judicial  appropriation  act,  March  3, 1883. 
Statutes,  zsii,  p.  618.) 

War  Department. — For  the  transportation  of  reports  and  m^is  ttf  for- 
eign countries;  For  the  transportation  of  reports  and  maps  to  foreign 
countries,  through  the  Smithsonian  InsCitation,  three  hundred  dollars. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  556.) 

Tran»fer  of  centennial  eolUctioru,  Treasury  Department. — ^To  complete 
the  transfer  and  preparation  of  the  Philadelphia  collections  presented 
to  the  United  States  at  the  close  of  the  permanent  international  exhibi- 
tion in  Philadelphia,  including  necessary  expenses  already  incurred,  four 
thousand  one  hundred  and  twelve  dollars  and  eighty-two  cents. 

(Deficiency  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  584.) 

Fire-proojlng  jSmtfA«omati  JtMttfu(ton.~  For  completing  the  reconstruc- 
tion, in  a  fire-proof  manner,  of  the  interior  of  the  eastern  portion  of  the 
Smithsonian  Institution,  fifty  thousand  dollars. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xzil,  p.  ^8.) 

Jjlorth  American  Ethnology. — For  ITortb  American  Ethnology,  Smith- 
sonian Institution:  For  the  porpoee  of  continuing  ethnological  researches 
among  tlie  UTorth  American  Indians,  under  the  direction  of  the  Secretary 
of  the  Smithsonian  Institation,  including  salaries  and  compensation  of 
all  necessary  employes,  forty  thousand  dollars,  of  which  three  thousand 
dollars  shall  be  expended  for  continuing  and  completing  the  compilation 
and  preparation  of  a  statistical  atiaa  of  Indian  afi'airs  by  C.  C.  Boyoe, 
nnd^  the  direction  of  the  Bureau  of  Ethnology,  Smithsonian  Institation 
which  shall  be  immediately  available. 

(Sandry  civil  appropriation  act,  March  3, 1883.    Statutes,  zxii,  p.  628.) 

S^mitvre  and  Jixtura,  National  Mvseum. — For  famitnre  and  fixtures 
of  the  National  Museam :  For  cases,  fnmitnre,  and  fixtures  required  for 
the  exhibition  of  the  collections  of  geology,  mineralogy,  natural  history, 
etlinology,  and  the  industrial  arts  belonging  to  the  United  States,  and 
for  salaries  or  compensation  of  all  necessary  employes,  sixty  thousand 
dollars. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  62&) 

Seating  and  lighting  National  MvseHm,  etc. — For  heating  and  lighting 
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the  National  Moseam  :  For  expense  of  Leating,  liKliting,  aud  telepliouio 
and  electrical  service  for  the  nev  maseom  bnildiDg,  six  thoasand  dollars. 
(Sundry  ciril  appropriation  act,  March  3, 18S3.    Statutes,  sxii,  p.  629.) 
Preterration  of  collections. — For  the  preservation  of  collections  of  the 
National  Musenm  :  For  the  preservation  and  exhibitiou  of  the  collec- 
tions rec<^ived  ftom  birveyingand  exploring  expeditions  of  the  Oovem- 
ment,  aud  other  sources,  ioclading  salaries  or  compensations  of  alt 
necessary  employes,  ninety  thousand  dollars. 
(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xzii,  p.  G29.) 

Armory  building. — For  the  preservation  of  collections  of  the  Kational 
Uosenm  in  the  Armory  boilding:  For  care  of  the  Armory  buildings  and 
grounds,  and  expense  of  watching,  preservaiion,  and  storage  of  the  dupli- 
cate coUectioDS  of  the  Qovemment  and  of  property  of  the  United  States 
Fish  Commission  contained  therein,  including  salaries  or  compensation 
of  all  necessary  employ^,  two  thoasand  &V6  hundred  dollars.  And  the 
diBtribution  of  duplicate  specimens  of  the  National  Musenm  and  Fish 
Commission  may  be  made  to  colleges,  academies,  and  other  institutions 
of  learning,  upon  the  payment  by  the  recipients  of  the  cost  of  prepura- 
tioD  for  transportation  and  the  transportation  thereof. 

(Bondry  civil  appropriation  act,  Maroh  3, 18S3.   Statutes,  zxii,  p.  629.) 


nfAuacu.TioN  op  the  bebbt  statue. 

[Xo.  16.J    Joint  leaolntion  aoceptlng  tb«  invitAtion  of  the  Kegenta  of  tho  Stnitb- 
■talui  Inatltnte  to  attend  the  inMignntion  of  the  ttatQe  of  Joaai^  Hknry. 

Whereas,  in  a  communication  from  Spencer  F,  Baird,  Secrotary  of 
the  Bmltbsoniui  Institute,  Congress  was  informed  that  in  accordance 
with  an  act  of  Jnne  first,  eighteen  hundred  aud  eighty,  the  bronze 
BtaCoe  of  Joseph  Henry,  late  Secrotary  of  the  Smithsonian  Institution, 
had  been  completed ;  and  whereas  in  the  same  communication.  Con- 
gress was  respectftilly  invited  to  be  present  on  the  occasion  of  its  formal 
presentation  to  the  public  npon  Thursday  the  nineteenth  of  April  next, 
Therefore  be  it  , 

Saolced  bg  the  Senate  and  House  of  ^epretentoHvet  of  the  United 
States  of  America  in  Congress  assembled,  That  the  said  invitation  be 
and  the  same  is  hereby  accepted  by  the  Senate  and  House  of  Kepre- 
sentadvea ;  and  that  the  President  of  the  Senate  select  seven  members 
of  that  body ;  and  the  Speaker  of  the  House  of  Bepresentatives  fifteen 
members  of  that  body  to  be  present  and  represent  the  Congress  of  the 
United  States,  npon  the  occasion  of  the  presentation  and  inauguration 
of  said  statue. 

(Approved  February  24, 1883.    Statutes,  xxu,  p.  639.) 
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2bO  ACTS   OP  CONOBBSS 

PSINTINO  OBITTBimtAI.  BXHrBITIOR  BEPOBT. 

[No.  SI.]  JoJDt  naolation  to  print  five  tbonsand  copies  of  the  report  of  th«  Board 
on  beb»lf  of  the  United  States  EzeoatiTe  Departmeuts  at  the  IntematioDft)  Exhibition 
of  eigbteen  hundred  and  seTentjr-siz. 

Beaolved  by  the  Senate  and  Sovse  of  Representativea  of  the  United 
Statet  of  America  in  Congrem  assembled,  That  there  be  printed  EUid 
bound,  in  coutinnatioo  of  tbe  series  of  volumee  heretofore  published  by 
Gongfress  nnder  joint  resolntion  of  Jane  twentieth,  eighteen  handred 
and  serenty-niae,  containing  the  final  report  of  the  United  States  Cen- 
tennial OommiBHJon  on  the  International  Exhibition  of  eighteen  hnn- 
dred  and  eeventy-six,  and  nnifonu  therewith,  five  thoaaand  copies  of 
the  report  of  the  Board  on  behalf  of  the  United  States  Ezeontive  De- 
partments at  said  Exhibition,  being  the  report  which  was  snbmitted  to 
Congress  by  the  President  of  the  United  States,  by  special  message  of 
February  ninth,  eighteen  fanndred  and  seventy-aeven,  and  again  in  his 
annual  oiessage  of  December  third,  eighteen  hundred  and  seventj- 
eeven,  of  which  number  three  thonsand  copies  shall  be  for  tbe  Honse, 
one  thousand  copies  for  the  Senate,  two  hundred  copies  for  the  Smith- 
sonian Institution  for  diBtribution  to  such  foreign  governments  and 
others  as  made  contributions  from  such  Exhibitiou  to  the  Katiooal 
Museum,  three  hundred  copies  for  the  late  members  of  said  Board,  and 
five  hundred  copies  for  distribution  by  the  late  president  of  the  Cen- 
tennial Commission,  the  printing  to  be  done  by  the  Public  Printer, 
under  the  supervision  of  the  late  chairman  of  said  Board,  upon  whose 
order  may  be  allowed  by  the  Public  Printer  to  the  late  secretary  of  the 
Board  not  exceeding  three  hundred  dollars  for  services  to  be  performed, 
and  incidental  expenses  to  be  incurred  in  connection  therewith :  Pro- 
vided, That  the  photographic  views  of  the  Qovemment  exhibit  accom- 
panying tbe  manuscript  report  shall  not  be  printed  or  reproduced  for 
the  publication  herein  anthorized. 

(Approved  March  3, 1883.    Statutes,  xxii,  pp.  640, 641.) 


SOUTBEBn  EXPOSITIOn  AT^LOtnsTILLB,  KT. 

Chap.  99. — Ad  act  Telative  to  the  Sontfaem  Expoiition  to  be  held  in  the  oity  of 
LoniavlUe,  State  of  Kentnohy,  in  the  rear  eighteeu  hundred  and  eigbtf -threa. 

Whereas  ample  means  have  been  provided  for  holding,  during  the 
present  year,  in  tbe  city  of  Louisville,  State  of  Kentucky,  of  an  exposi- 
tion of  tbe  products  of  agriculture,  manufactures,  and  tbe  fine  arts ;  and 

Wbereas  the  objects  of  such  an  exposition  should  commend  them- 
selves to  Congress,  and  its  success  sbonld  be  promoted  by  all  reasooa- 
Me  encouragement,  provided  it  can  be  done  without  expense  to  the  gen- 
eral public :  Therefore, 
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Be  it  enacted  bj)  the  Senate  and  Hovm  of  Bepreientatives  of  the  United 
States  of  America  in  Congreaa  assembledf  That  a31  articles  wfaich  shall  be 
imported  for  the  sole  purpose  of  exbibitioD  at  tbe  Soatberu  SxpositioQ 
at  LooisTille,  Eentncfey,  to  be  held  in  tbe  year  eighteen  haodred  and 
eighty-three,  shall  be  admitted  without  the  payment  of  duty,  or  of  cus- 
toms fees  or  charges,  nnder  ench  regulations  as  tbe  Secretary  of  the 
Treasury  shall  prescribe :  Provided,  That  all  souh  articles  as  shall  be 
sold  in  tbe  United  States,  or  withdrawnfor  consumption  therein,  at  any 
time  after  such  importation,  shall  be  subject  to  the  duties,  if  any,  im- 
posed on  like  articles  by  the  revenue  laws  in  force  at  the  date  of  impor- 
tation :  And  provided  further,  That  In  case  any  articles  imported  under 
the  provision  of  this  act  shall  be  withdrawn  for  coosumptioD,  or  shall 
be  sold  without  payment  of  duty  as  required  by  law,  all  penalties  pre- 
scribed by  tbe  revenue  laws  shall  be  applied  and  enforced  against 
such  articles,  and  against  tbe  persons  who  may  be  guilty  of  such  with* 
drawal  or  sale. 

Seo.  2.  That  medals,  with  appropriate  device,  emblemu,  and  inBcrip- 
lions,  commemoratiTe  of  said  Southern  Exposition,  and  of  tbe  awards 
to  be  made  to  exhibitors  thereat,  be  prepared  at  SLme  mint  of  the  United 
States,  for  tbe  board  of  directors  thereof,  subject  to  the  provisions  of 
the  fifty-second  section  of  the  coinage  act  of  eighteen  hundred  and  sev- 
ecty-three,  upon  tbe  payment  of  a  sum  uot  leas  than  the  coat  thereof; 
and  all  the  provisions,  whether  penal  or  otherwise,  of  said  coinage  act 
against  the  counterfeiting  or  imitating  of  coins  of  tbe  United  States 
shall  apply  to  tbe  medals  struck  and  issued  under  this  act 

8ec.  3.  That  with  the  approval  of  the  director  of  the  Kational  Mn- 
seom,  any  portion  of  the  collections  thereof  may  be  exhibited  at  said 
Southern  Exposition,  permission  to  remove  tbe  same  from  the  National 
Museum  being  hereby  granted:  Provided,  That  said  removal  cau  be 
made  without  loss  or  expense  to  tbe  Government.  And  upon  the  same 
conditions  permission  is  also  granted  for  the  exhibition  of  articles  in 
charge  of  oiher  Bureaus  and  Departments  of  tbe  Government. 

Sec.  4.  That  upon  the  passage  of  this  act  the  Secretary  of  State 
shall  notify  the  consuls,  consular  agents,  and  other  representatives  of 
our  Government  in  foreign  countries  of  tbe  time  and  place  of  holding 
said  Southern  Exposition,  together  with  the  fact  that  all  articlfs  in- 
tended therefor  will  be  admitted  free  of  duty,  as  provided  herein. 

(Legislative,  executive,  and  judicial  appropriation  act,  March  3, 1883. 
Statutes,  xxn,  pp.  481, 482.) 


LOM>ON  PI8HSBY  BXHIBITIOK. 

[No.  49.]    JuiKT  RuoLtTiON  conceroiDg  an  Intvmatioual  Fishery  Ezblbitioo  to  be 
h«Id  kt  London,  in  Hay,  eigbteen  bundred  and  eiglity. three. 

Whereas  the  Government  of  the  United  States  has  received  official 
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intimation  &om  that  of  Oreat  Britain  that  it  is  proposed  to  hold  an  In- 
ternatiooal  Exhibition  of  Fiab,  Fisheries,  and  Fish  Products  at  London 
in  May,  eighteen  handred  and  eighty- three,  whereat  the  representation 
of  the  United  States  is  invited^  and 

Whereas,  also,  by  its  action  as  a  QoTemment,  and  by  the  active  en- 
terprise of  merchants,  fishermen,  and  inventora  and  the  researches  of 
men  of  etnence  in  this  country,  the  United  States  has  attained  and  holds 
a  prominent  place  In  all  that  relates  to  the  development  of  the  great 
fisheries  industries,  tiie  extension  of  the  great  commercial  relationship 
with  other  countries  based  on  the  exportation  of  prepared  fish  products ; 
which  uoT  forms  an  important  factor  in  the  national  wealth,  the  artifi- 
cial propagation  of  food  fishes,  and  the  re-stocbing  of  depleted  fishing 
waters,  and  it  is  expedient  that  the  indostries  and  interests  thus  con- 
cerned should  be  adeqaately  represented  on  the  occasion:  Therefore, 

Beaoltedf  by  the  BmtaU  and  Rouse  of  SepresetUaHvtt  of  the  United  8tate» 
4tf  ^mmoa  in  Oonffrets  atsembkd,  That  the  invitation  of  the  British 
Government  be  accepted,  and  that,  under  the  auspices  of  the  Depart- 
ment of  State,  the  United  States  Commissioner  of  Fish  and  Fineries 
be,  and  he  hereby  is,  instructed  to  prepare  or  cause  to  be  prepared  a 
complete  and  systematic  representative  exhibition  of  the  fisheries  of 
the  United  States,  in  which  shall  be  shown  the  following:  A  series  of 
fishing  grounds;  a  full  series  of  the  principal  sea  and  fresh-water  fishes, 
«hell-flsh,  sponges,  and  so  forth,  and  other  nsefnl  inhabitants  of  the 
watws  of  the  country  (either  as  specimens,  casts,  or  ilJnstratious] ;  speci- 
mens of  models  of  the  varions  kinds  of  gear,  apparatns,  boats,  and  so 
forth,  nsed  in  their  capture;  a  ftall  collection  of  ariiicles  showing  the 
commercial  and  economic  uses  of  the  fishes  and  other  water  animals, 
which  shall  inclnde,  besides  the  samples  and  specimens,  models  and 
other  representations  of  appliances  nsed  in  their  preparation  and  piee- 
ervation  for  food  as  well  as  for  purposes  of  use  and  ornament,  such  as 
dried,  smoked,  and  canned  fish,  and  so  forth;  oils,  fertilizers,  mannfiict- 
ared  shells,  corals,  sponges,  and  so  (brth;  also  a  fall  series  of  articles, 
or  models  thereof,  showing  the  economic  condition  of  our  fishermen, 
such  as  clothing  and  other  personal  outfit,  models  of  dwelling  bouaee, 
And  so  forth;  a  collection  of  docnmenta  showing  the  present  condition 
of  fishery  legislation;  also  specimens,  models,  and  illustrations  of  tlie 
apparatus  nsed  in  artificial  hatching  and  bleeding  of  fish,  oyRteis,  and 
so  forth ;  models  of  batoheries,  ponds,  flshways,  transportation  oars, 
vessels,  and  so  forth ;  statistical  maps  showing  the  range,  abundance, 
and  so  forth,  of  our  fishes,  and  so  forth ;  also  such  other  facts,  appun- 
tos,  models,  specimens,  and  so  forth,  as  may  be  needed  to  convey  a  cor- 
rect idea  of  this  branch  of  the  nation's  indostries. 

Bbo.  2.  That  with  the  approval  of  the  Director  of  the  National  Ha- 
■enm,  any  cognate  portion  of  the  collections  thereof  may  be  used  in  the 
preparation  of  the  ^hibit  herein  provided  for,  permission  to  remove 
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tbe  same  from  the  KatioBal  Mnsenm  being  hereby  granted.  And  the 
Cominissioaer  of  Fish  and  Fiaberies  is  bereby  anthorized  to  obtain,  by 
exchange  or  otherwise,  such  procorable  objects  ftom  other  exhibits  in 
London  as  may  tend  to  perfect  the  permanent  fisbery  exhibit  of  the 
United  States  Kational  Mnsenm. 

Sec.  3.  That  It  shall  be  tbe  dnty  of  the  tTnit«d  States  Commissioner 
of  Fish  and  Fisheriefl  to  present  to  Congress  a  detailed  report  of  tbe 
present  condition  of  the  Earopean  flaheries,  with  information  as  to  any 
methods  by  which  those  of  the  United  States  can  be  modified  or  im- 
proved, as  well  as  any  suggestions  he  may  deem  pertinent  in  regard  to 
increasing  tbe  exportation  of  fishery  products  from  the  United  States 
to  foreign  coantries. 

SiBC.  4.  That  the  United  States  Commissioner  of  Pish  and  Fisheries 
is  bereby  anthorized  to  represent  the  United  States  at  the  exhibition 
in  qnestioD,  either  in  person  or  by  a  depaty  to  be  appointed  by  the 
Preeident  of  the  United  States,  together  with  anch  assis^ta  as  he  may 
recommend  as  nsefnl  in  carrying  ont  tbe  proposed  participation  of  the 
Uuited  States  at  the  exhibition. 

Sec.  6.  That  in  order  to  defray  the  expenses  of  the  collection,  prepa- 
ration and  pocking  of  the  exhibit  anthorized,  its  transfer  from  and  to 
the  United  States,  its  installation  and  aaperviaion,  in  London,  and  sach 
other  incidental  expenses  as  may  of  necessity  arise,  there  is  hereby  ap- 
propriated, ont  of  any  money  in  the  Treasnry  of  tbe  United  States  not 
otherwise  appropriated,  tbe  sum  of  fifty  thoasand  dollars,  or  so  moch 
thereof  as  may  be  required,  to  be  immediately  available,  and  to  be  ex- 
peuded  by  tbe  United  States  Commissioner  of  Fisb  and  Fisheries,  un- 
der tbe  direction  and  regulations  of  the^Department  of  State. 

(Approved  Jnly  18. 18%i.    Statutes,  xxii.  pp.  387-389.)   . 


WITHDRAWAL  OP  SHITHSONIAK  DEPOSIT. 
CnAF.  481.  An  aet  for  tberelief  of  Hary  E.  Thomnii. 

Be  it  enacted,  (£o.,  That  Mary  B.  Thomson,  mother  of  Passed  Asaist- 
ant  Paymaster  Curtis  H.  Thomson,  United  States  Ifavy,  deceased,  be, 
and  is  hereby  authorized  to  accept,  first,  a  portrait,  in  frame,  of  Hec 
Boyal  Highness,  the  Prinoess  of  Sinm ;  second,  a  silver  enameled  cigar 
case;  third,  a  matoh-box  and  tray  of  Siamese  work,  the  same  being 
preuDt«d  to  said  Curtis  H.  Thomson,  in  his  lifetime,  by  the  King  of 
Siam,  and  now  on  deposit  in  the  Smithsonian  Institution, 

(Approved  August  8, 1882.    Statutes,  xxii,  p.  738.) 
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DISTRIBUTION  OF  PUBLIC  DOCUHENTB. 
BeiOlnlionartbeRoDMof  BepresenUtWM,  AogOBtt),  1B82. 

Eeaolted,  That  tb«  Librarian  of  Coagress,  tiie  Secretary  of  the  Smith- 
sonian  iDStitatioD,  and  tbe  SaperiDt«iident  of  Docomebts,  Department 
of  the  Interior,  be  and  the;  are  hereby  reqaested  to  compile  the  laws 
aod  regulations  now  in  force  goveniing  the  printing  and  diatributiou  of 
publLo  docnmenta;  to  prepaiu  a  tabulated  statement  showitig  the  num- 
ber of  docnmente  printed  by  order  of  Forty-ulxth  and  the  lirst  sciution 
of  the  Forty-seventh  Congress,  and  under  general  laws  now  in  force, 
and  the  disposition  directed  to  be  made  of  the  samej  and  to  report  what 
reductions  should  be  made  in  the  number  of  such  docnmenls,  and  to 
present  such  other  information  st  their  command  relating  to  public 
documents  as  will  tend  to  promote  Judicious  legislation  and  submit  the 
draft  of  a  bill  to  provide  for  the  printing  and  distribation  of  documents, 
and  tbey  shall  report  to  the  House  at  the  begiuning  of  the  next  session. 
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SMITHSONIAN  REPORT  FOR  1882. 


H.  Mis.  26 18 
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ADVERTISEMENT. 


The  object  of  the  Qenbbal  Appendix  is  to  AirniBh  Bammaries  of 
sdentiflo  discover;  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  tbe  lustitation;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  pnrpoee,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fally  as  space  will  permit)  snch  papers 
not  published  in  the  "  Smithsonian  Contributions"  oi^n  the  "  Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  valne  to  the 
nomerons  correapondeuta  of  tbe  Institntion. 
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RECORD  OF  SCIENTIFIC  PROGRESS  FOR  1882. 


INTRODUCTION. 

While  it  baa  been  a  promiDent  object  of  tlie  Board  of  Begeots  of  tbe 
Smithsonian  InatitntioD,  from  a  very  earl;  date  in  ita  history,  to  enrich 
tiie  annual  report  reqairtid  of  them  by  law,  with  scientiAc  memoirs  ilUis- 
trating  tbe  more  remarkable  and  important  developments  in  physical 
and  biological  discovery,  as  well  as  showing  the  general  character  of 
the  operations  of  tbe  Institation,  this  pnrpose  had  not  been  carried  out 
on  any  very  systematic  plan.  BeUeving  however  that  an  annual  report 
or  summary  of  the  recent  advances  made  in  the  leailing  departments 
of  scientific  inquiry  vouid  supply  a  want  very  generally  felt,  and  would 
bo  fovorably  received  by  all  those  interested  in  the  diflfusion  of  knowl- 
edge, the  Secretary  bad  prepared  for  tbe  report  of  1880,  by  competent 
collaborators,  a  series  of  abstracts  showing  concisely  the  prominent 
featores  of  recent  scientific  progress  in  astronomy,  geology,  physics, 
chemistry,  mineralogy,  botany,  zoology,  and  anthro])oiogy. 

The  same  general  programme  was  followed  in  ifae  report  for  1881,  ex- 
cepting the  account  of  geologic  progress,  which  was  necessarily  omitted 
in  consequence  of  the  illness  and  lamented  death  of  Dr.  G.  W.  Hawes, 
to  whom  the  subject  had  been  referred.  In  tbe  record  for  tbe  present 
year,  Dr.  T.  Sterry  Hunt,  of  Montreal,  Canada,  has  supplied  very  ac- 
ceptably this,  deficiency.  A  sketch  of  geographical  progress  during 
the  years  1881  and  1882  has  also  been  furnished  for  the  present  report 
by  Commander  F.  M.  Oreen,  U.  S.  N.  The  account  of  jtrogress  in 
chemistry  has  been  undertaken  by  Prof.  H.  Carrington  Bolton,  of 
Trinity  College,  Hartford.  Tber^sum^  of  progress  in  mineralogy,  like- 
wise unfortunately  omitted  in  the  report  for  1881  (owing  to  the  death 
of  Df-  Hawes,  as  above  mentioned),  has  this  year  been  supplied  by  Prof. 
EJdward  S.  Dana,  of  Yale  College,  New  Haven.  The  remaining  con- 
tribators  have  continued  their  work^  as  heretofore. 

With  every  effort  to  secure  prompt  attention  to  all  tbe  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  tbe  desired  reports  in  each  department 
within  the  time  prescribed.  lu  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  wouhl  bemucb  enhanced  by 
an  enlargement  of  its  scope,  and  tbe  inclusion,  not  only  of  such  branches 
as  mathematics,  physiology,  pathology  and  medicine,  microscopy,  &c., 
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but  also  of  the  more  practical  topics  of  agricnltnral  and  hortionlt- 
oral  economy,  eugiaeering,  mectaanics,  aud  tecbDology  in  geueral ;  bat 
the  space  required  for  sach  larger  digest  seems  scanwly  available  in 
the  present  channel.  Tbe  scientific  r^sum^,  vbich  in  1880  occDpied2S0 
pages,  and  In  1881  extended  lo  330  pages,  has  tbis  year  reached  400 
pages.  An  efiScient  condensation  of  tbis  matter  does  not  seem  easily 
practicable. 

It  is  hardly  necessary  to  remark  that  in  a  summary  of  tbe  annual  pro- 
gress of  scientific  discovery  so  condensed  as  the  present,  tbe  wants  of 
the  specialist  in  any  branch  can  t>e  but  imperfectly  supplied  ;  and  very 
many  items  and  details  of  great  value  to  him  mast  be  entirely  omitted. 
While  the  student  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive bints  that  will  bo  found  of  interest,  be  will  naturally  be  led  to 
consult  for  fuller  information  tbe  on'ginal  journals  and  special  periodi- 
cals from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  pages  of  tbe  annual  report  to  such  a 
compilation  is  not  designed  to  preclude  the  introduction  into  tbe  "Gen- 
eral Appendix,"  as  heretofore,  of  special  monographs  or  discnssions 
that  may  prove  interesting  to  the  scientific  student. 

Spenceb  F.  Baibd. 
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ASTRONOMY. 


By  Prof.  Edwakd  S.  Holden, 

Director  of  th^  Waihburit  Obierralorg, 

'Ihia  record  of  astronomical  progress  during  Il:u  year  1882  is  in  con- 
tiuoatiou  of  that  of  preceding  years  and  is  presented  in  the  same  form. 
Abstracts  of  some  of  the  most  important  papers  of  the  year  are  given, 
arranged  under  appropriate  heads.  To  the  professional  astronomer 
they  may  serve  as  a  convenient  collection  of  nviews  and  notes.  Bat 
their  chief  aim  is  to  convey  to  the  large  and  increasing  class  of  those 
interested  in  astioDomy,  and  having  some  acquaintance  ^ith  it,  an  idea 
of  its  annual  progress.  This  object  might  be  more  directly  attained  by 
writing  a  connected  account  of  the  year's  work  without  referring  to 
separate  papers.  It  is,  however,  conceived  that  the  present  plan  really 
serves  its  purpose  better. 

WhUe  the  progress  of  astronomy  in  general,  as  well  as  that  of  other 
sciences,  is  even  and  sustained  if  viewed  fh>m  a  distance,  yet  this  prog- 
ress is  really  made  by  steps  and  irregularly.  It  is  of  value  to  be 'able 
to  follow  these  steps  one  by  one. 

The  writer  has  ma<le  ftee  use  of  reviews  whidi  have  appeared  in 
sdentiAo  periodicala,  and  especially  of  abstracts  which  he  has  himself 
written. 

NEBULA,  ETC. 

X^nda  in  Orwrn.— The  Naval  Observatory  has  recently  published  a 
monograph  of  the  Centra  Parts  of  the  Nebula  of  Orion  (quarto,  230  pp., 
42  iUustrations),  by  Professor  Holden. 

Fart  I  gives  a  history  of  the  various  researches  on  the  nebula  of  Orion, 
in  chronological  order,  &om  Cysat,  1618,  to  the  observations  of  the 
author  in  1882.  With  this  are  given  38  wood-cats,  which  are  engraved 
from  photographs  of  the  principal  published  (and  unpublished)  draw- 
ings.   A  very  fine  drawing  of  Lassell  is  here  given  for  the  first  time. 

Part  U  (pp.  108-197)  gives  the  observations  made  by  Professor 
Holden  at  Washington  and  Madison  in  tho  years  1874-1882. 

Part  III  is  a  summary  of  all  Hie  observations  arranged  for  compar- 

IBOD. 

Part  IT  gives  the  conclnsions  to  be  reached  with  regard  to  possible 
variations  in  the  shape  or  brilliancy  of  its  parts.  These  are,  in  brie^ 
that  there  have  certainly  been  changes  in  the  relative  brightness  of  some 
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i>(  tlw  t'*^'^^  ^^  ^1*^'  ^'^  eWdcnce  exiets  of  anj  changeB  of  f<Hin  other 
tlwu  tbo»^  nbicli  might  bo  dae  to  cbanges  in  relative  brigbtocss. 
riit-^e  changeR  in  brightness  hare  been  examined  by  the  aathorbj 
I>bututn*>tm'  measures  by  means  of  an  instrnment  deriaed  by  Prot 
Cburles  ^  Elastings. 

Alt  uAitndmm  gires  a  magnificent  photograph  oi  the  oebola  made  by 
I>r  Henry  I>raper,  his  last  published  work.  The  froottspieoe  is  Bond's 
btfaiitlAtI  steel  engrariug  of  the  nebnia,  which  xraa  kindly  fomisbed  by 
^^^>n.1^so^  Picketing. 

^^■fnlM  ofS^niUt  in  Orion. — Dr.  Huggins  has  socceeded  in  photo- 
grtitibiuj;  tbv  tpeetrvm  of  the  nebula  of  Orion  (March  7, 18S2,),  and  "in 
uUtluiuu  ti>  known  lines'*  a  strong  line  in  the  ultra-violet  is  shown.  The 
stuuv  t^ittg  ha«l  also  l>een  done  by  Dr.  Henry  Draper,  and  from  a  private 
tettvr  wv>  leant  that  he  had  made  four  such  photographs,  which  show 
That  tvttf  kuots  of  nebulosity  in  the  bright  mass  just  preceding  the 
traiK'^ium  have  a  continuous  spectmm,  and  that  there  are  traces  of  the 
Mmv  in  uth«r  lutrtsof  the  nebula. 

Di'.  UugKins  has  obtained  a  fine  photograph  of  tbe  specoiuu  of  this 
iK-buIa.  which  shows  a  nac  line  X  3730,  in  addition  to  the  fonr  which  he 
hitf'.  lutMtvd  iu  the  visible  spectmm. 

In  this  connection  it  may  be  worth  while  to  oorrei^  a  common,  al- 
though a  natuml,  error  with  regard  to  tho  question  of  tbe  discovery  of 
ttw  <Jii%<outinnoas  nature  of  the  spectra  of  nebnlie. 

til  Augu^  1S64,  Dr.  Hoggins  investigated  the  spectra  of  nebnliebe- 
tv>i-e  ikuy  other  observer,  and  communicated  the  resolts  to  the  Boyal 
£Sv<.'iot>  ou  ^|>temt>er  8, 1'^&l. 

^H.'vbiV  observations  of  the  spectra  of  nebnis  are  published  in  the 
Ci/iujtUit  kvttiitts  of  IS6.\  and  appear  to  be  the  re«Hd  of  an  independent 
vUt.wviT\  ;  witaiuly  Ihey  are  asnally  so  considered.  That  they  are 
>iv>l  iuUi'iK-titleut.  ma^beseen  from  tbe  fact  that  tbe  resolts  of  Dr.  Hog- 
,,ii.\  \»cu'  ^xttuuitinicaled  to  P.  Secchi  by  Director  Ono  V.  Strove,  who 
'..u.  a  !ho  tiuie  tMi  a  mission  to  Rome.  Secchi  received  the  annonoce- 
viviii  « iih  im-rvdulity,  bat  as  Struve  insisted  on  its  correctness  Secchi 
'  v'.ti(.^\I  Ml  ik  uetMila  and  saw  the  gaseoos  spectmm  Jbr  the  first  time  in 
c.'.-.t^iM'ucv  ot'  this  annonncement.  This  may  not  seem  important  now, 
H-.  I  :&  -k  ("^tion  of  the  history  of  astroDMny,  and  if  re^knded  at  aU, 
,  ..K'^tM  '-v  .tu»t*'*l  eortectly. 

FtX£I>  STA£S. 

1.    •"*.'<'«  siHtt/tr*-n  ANWx. — ^Tbe  seeoad  vohime  o[  the  Cordoba  ob- 
.  .    ..  v.>;uv  '<^  4«  Wt  )unnle(\.    v^'«4. 1  was  tbe  rnmomttrim  ArgentiHo.] 

lo.'.t^''  i>.*at,'v«  *^  some  4UQso«tb«ii  stars  for  tbe  large  catalogue 

.^  <.\i  iv'ui.htH'U  ^tais,  and  al$o  I^  tooes,  owtainiog  some  13,000 

^       it.x '«.  ih«  ttT»t  in$t«llmettt  of  a  my  iMportant  work  nnder- 

.    't.^^vuMitt  ISTiVTt;  whK-hw«$topnvw«asoneeatBl<%ne 

.^  s.^  .-1  ib«  »ky  (Mm  v>ukI  overtai^ttQe)  Aisdando^  sonthem 
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zones  (which  end  at  —31°)  to  (anij  overlapping)  Gillias'  zones,  yet  nnre- 
doced,  which  extend  from  the  soutb  pole  to  25°  S.  P.  D.  and  contain 
eome  27,000  stars. 

All  the  obserrations  (1871-1881)  are  now  rednced,  and  they  make  a 
grand  showing. 

Observation  H. 

For  the  catidogae 121,000 

Fundamental  stars 14, 000 

In  the  zones 105,000 

Total 240,000 

Aboat  half  of  these  were  made  hy  Dr.  Goald  himself.  The  total  num- 
ber of  indiTldnal  stars  is  about  73,000  in  the  zones  and  30,000  in  the 
catalogue.  The  individual  observations  of  the  same  star  made  in  dif- 
ferent years  agree  well,  the  average  discordance;  being  below  0*.10  in 
B.  A.  and  2"  in  Declination. 

One  great  obstacle  to  the  rapid  publication  of  these  volumes  is  the 
printing,  which  has  to  be  done  in  Buenos  Ayres.  A  meteorological  vol- 
ume (Vol.  II)  has  also  just  been  issued.  Dr.  Oould  may  be  congratu- 
lated on  the  amount  of  work  which  he  has  accomplished  in  his  ten  years 
of  exile.  His  nranometry,  his  catalogue  of  fundamental  stars,  his  large 
catalogue  of  3<V'35,000  stars,  and  his  zones  make  a  showiug  of  which 
any  observatory  would  be  proud. 

The  state  of  our  knowledge  of  the  southern  sky,  so  long  an  unknown 
region,  is  becoming  satisfactory.  The  years  1870-1880  have  seen  great 
advances.  At  the  Cape  of  Good  Hope,  the  late  Royal  astronomer,  Mr. 
E.  J.  Stone,  has  printed  three  catalogues  of  first-rate  importance. 

Ist  The  Gape  catalogue  of  2,892  stars  (epoch  1840)  from  Maclear's 
obser^-ations  (1834-'40). 

2d.  The  Cape  catalogue  of  1,159  stars  (epoch  1800)  from  Maclear's 
observations  (1856-'61). 

3d.  The  Cape  catalogue  of  12,441  stars  (epoch  1880)  from  observations 
by  Mr  Stone  (1870-'80).  Nearly  all  of  Lacailie's  9,766  stars  have  been 
Teobser\'ed  for  this  last  catalogue. 

From  Melbourne  wc  have  a  fine  catalogue  (epoch  1870)  of  1,227  stars, 
from  observations  made  by  Mr.  White  (nuder  the  direction  of  Mr.  El- 
lery,  Government  astronomer)  since  the  observatory  was  moved  from 
"Williametown. 

Lamont's  catalogue  of  5,503  stars  (many  in  southern  declination)  was 
published  in  1874  and  Yarnall's,  which  contains  some  6,000  southern 
stars,  in  1878.  The  next  ten  years  will  see  the  complete  publication  of 
Schoenfeld's  Durchmuiterutuj  from  —  2°  to  —  23°;  its  extension  from 
— 23°  southwards  by  Prof.  O.Stone,  the  publication  of  Gilliss' zones  (from 
OO  td  25°  S.  P.  D.)  by  Professor  Harkucas  at  Washington,  and  of  Gould's 
80,000  zone  stars,  and  very  ]>ossibly  the  publicaliou  in  catalogue  form 
of  the  Washington  zones  (I34C-'49),  coutainiug  38,000  observations. 

Goo'^  Ic 
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Zone  obaervationa. — In  Bessel's  BODtbem  zones  (+15°  to —160)  and 
northern  bodcs  (+15°  to  +45°)  there  are  76,011  observationB  of  62,000 
stars.  The  actual  time  spent  in  obsen'ing  was  868  hoars,  18  minutes, 
so  that  on  the  average  a  star  vas  observed  every  41*.7,  or  at  the  rate  of 
83.64  Btars  per  hoar.  Two  observers  participated,  Bessel  and  Arge- 
lauder.  In  Argelander's  northern  zones  (+45°  to  -)-80<>}  there  were 
26,424  observations  of  22,000  stars.  The  actnal  time  required  was  about 
320  hoars,  and  an  observation  was  made  every  43*.6  on  the  average,  or 
at  the  rate  of  82.56  per  boor.  In  Argelander's  southern  zouea  ( —15'^  to 
— 310)  there  were  23,250ob3ervations  of  17,600  stars.  The  time  employed 
was  about  281  hours.  On  the  average  an  observation  consnmed  43*.5, 
or  the  rate  was  82.75  stars  per  hour.  In  Argelander's,  as  in  Bessel's 
zones,  two  observers  participated. 

In  the  Washington  zones  (1846-'19)  only  one  observer  was  employed 
at  each  instrument.  The  rates  are  as  follows:  Meridian  Circle  Zones, 
1846,  4,137  observations  were  made  in  178''  19*°,  or  at  the  rate  of 
23.20  per  hour;  Meridian  Circle  Zones,  1847,  1848,  and  1849,  7,3^  ob- 
servations were  made  in  227*'  30",  or  32,52  per  hour;  Transit  Zones, 
1346-'49,  12,029  observations  were  made  in  395"  55'',  or  at  the  rate 
of  30.37  stars  per  hour;  Mural  Circle  Zones,  1846-'49,  14,792  observa- 
tions were  made  in  500'"  27",  or  at  the  rate  'of  29.56  stars  per  hoar. 
,  It  thus  appears  that  two  observers  working  together  will  do  one-third 
more  work  than  working  separately. 

At  the  Striisburg  meeting  of  the  German  Astronomical  Society  (Sep- 
tember, 1881)  reports  were  made  of  the  progress  of  the  zone  observa- 
tions as  usual.    These  are  epitomized  as  below : 

Katan:  Observatory:    Zone  80O-75°.    This  zone  is  nearly  finished. 

Dorpat :  Zone  75O-70°.  All  the  declinations  are  reduced  to  1875.0  and 
the  observations  of  E.  A.  jiartly  reduced.    The  zone  is  almost  completed. 

Christiania :  Zone  70^-65°.    This  zone  is  also  nearly  completed. 

HelsingforsQotha :  Zone  65*^-55°.  The  observations  are  done  and 
are  now  being  printed.* 

Cambridge  (U,  S.) :  Zone  55O-50o.  The  observations  were  completed 
in  January,  1870,  and  required  633  nights  for  about  20,000  observations. 
The  reductions  will  be  finished  in  1882. 

Bonn :  Zone  50^-40°.    The  final  catalogue  is  complete  as  far  as  3K 

Lund:  Zone40°-35°.    The  observations  will  he  finished  in  1882. 

Leyden :  Zone  35i^-30°.  The  zones  are  printed,  nud  the  definitive 
ctitAlogue  is  in  preparation. 

Cambrt^fT^ (England):  Zone  30O-25o.  Eight  hundred  and  twenty- 
f  Ight  stars  are  yet  to  be  obser%'ed. 

Bfrlin :  Zone  25o-20°.  This  zone  is  observed  by  Dr.  Becker,  and 
tU>  {vt  rent,  of  the  obserA-ations  are  made. 

tttrlin :  Zone  200-15°.  This  zone  is  observed  by  Dr.  Auwers,  and  ia 
uvtu't,v  i<omploted. 

l^ftiv:  Zonel50-5°.     Thczonel5=i-10°ha8beencompletedfor8ome 
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time.  The  zone  10o-6<3,  lately  ondertakeD,  irill  Dot  be  finisbed  before 
1885. 

Albany:  Zone  S°-l°.  Some  600  obBervations  are  jet  to  be  made, 
17,000  having  been  made. 

Nikolais/:  Zone  +l°-2o.    So  reports  were  received. 

We  learn  from  a  recent  letter  of  Prof.  O.  Stone,  director  of  the  Mc* 
Cormick  Ubservatoiy,  that  bis  DurchmuBterung  (or  zone  observation  of 
all  the  stars  from  the  Iti-st  to  the  tenth  magnitude  inclusive),  fh)m  —33^ 
southwards,  is  progressing  rapidly.  The  zones  are  1°  wide,  and  four 
zones  are  nearly  flDisbed,  so  that  printing  may  commence  this  year. 
Schoeufeld's  Ihirckmvhtervng  (from  — 2^  to  —  23°)  is  also  nearly  ready 
for  publication. 

Definitire  potiliont  of  the  red  etara. — Part  IV.  of  the  Aatrtmomicat 
Obaervationa  and  Eescarehea  made  at  DunainJc,  the  Observatory  of  Trinity 
College,  Dublin,  contains  the  mean  places  of  321  red  stars,  deduced 
from  observations  made  with  the  meridian  circle  at  Dnosink  by  Dr. 
.T.  L.  B.  Dreyer. 

The  work  contains  about  1,140  observations  of  the  321  stars,  each  of 
vfaich  has  been  observed  on  the  average  three  and  a  half  times.  Of 
these  observations,  44S  were  made  by  Dr.  Gopeland  in  ISTS-'TG,  and 
the  remainder  by  Dr.  Dreyer  in  1878-^80. 

Tbe  epoch  of  the  catalogae  is  1875.0,  and  the  system  is  that  of  the 
Astron.  Gesell.  zones,  so  tkat  subsequent  comparisons  will  be  easy. 
The  work  begins  with  an  acconot  of  tbe  Pistor  &  Martins  meridian 
circle.  Its  aperture  is  6.38  inches,  focus  8  feet.  The  power  nseil  has 
been  180.  This  circle  is  similar  in  design  to  those  of  Ann  Arbor,  Al- 
bany, Copenhagen,  Leyden,  Washington,  and  Leipsic.  The  standard 
clock  by  Dent  is  mounted  in  the  observing  room.  The  observations 
have  l>een  made  by  eye  and  ear  over  wires  only  3*.2  apart,  and  Dr. 
Dreyer  says,  what  is  tolerably  clear,  that  this  interval  is  too  small. 
The  pointing  in  declination  is  doue  by  means  of  two  threads  14  incites 
apart. 

There  is  a  difference  in  the  size  of  the  (exactly  cylindric)  pivots  equal 
to  — C".!©.  The  eollimation  has  been  determined  over  mercnry.  The 
equator-pmnt  has  been  determined  from  the  zero  stars  of  tbe  Astron. 
Gesell.  The  latitude  is  not  definitively  determined,  but  Is  taken  at  53° 
23'  13".0. 

There  is  a  difference  in  tbe  korizontal  flexures  of  the  instrument, 
CL  E.  and  Gl.  W.,  but  the  absolate  flexnre  is  small.  Both  circles  are 
finely  divided,  and  the  division  errors  of  each  are  given.  The  eight 
micrometer  screws  have  been  twice  investigated.  The  constants  of  the 
instrument  have  been  investigated  by  aU  the  vairioos  methods,  and  the 
results  by  the  various  ways  agree  well. 

Dr.  Dreyer  would  confer  a  favor  if  be  would  describe  in  detail  hia 
plan  for  getting  tbe  exact  position  for  the  conuterpoise  weights  referred 
to  on  page  7  of  bis  work.    It  would  be  interesting  to  know  how  much 
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-weigbt  is  allowed  to  Femain  on  tbe  Ts  in  the  Tarions  meridian  circles  of 
the  world.  Tbe  rtiluoHontare  purely  ditferflDtial,a8  has  been  said.  The 
refraction  is  computed  by  Beasel'a  tables,  with  the  Greenwich  modi- 
'fioatioD. 

The  probable  error  of  a  clock  correctioD  derived  from  one  star  is 
±0*.052,and  of  a  single  determination  of  tbe  equator-point  ±0".5fl,  or 
from  four  stars  ±0".23.  The  resulting  p.  e.  of  a  single  declination  is, 
-above-lOo,  ±0".63,  andfrom  -l(Pto— 21io,  ±0".73. 

For  comparison  with  this  work  we  can  reter  to  tbe  Ann  Arbor  dec- 
linations of  19o  stars,  made  with  a  circle  of  exactly  tbe  same  size  as 
■that  of  Dublin,  nud  also  by  the  same  makers,  published  by  the  Wash- 
burn Observatory  (1881). 

This  catalogue  was  observed  by  Mr.  Scbffiberle  in  1879,  and  tho  p.  e. 
•of  a  single  nigbt  in  (lecliuation  is  J:0".55;  in  B.  A.  ±0*.040  sec.  J. 
■Schjelleru])  at  Oo]ienhageu  (10,000  stars,  p.  xvi),  found  between  0°  and 
+  150j>.  c.  in  Dec.  ±0".C9,  and  between  0°  and  —15^,  ±0".95. 

The  magnitudes  of  the  stars  have  been  assigned  on  ArgelandeHs 
scale,  and  a  note  of  the  color  of  each  star  is  given  for  each  observation. 

The  main  object  of  the  work  is  to  bequeath  good  determinations  of 
position  of  a  large  number  of  red  stars,  which  may  serve  hereafter  to 
show  if  tbe  red  stars  as  a  class  have  any  peculiarities  of  proper  motion. 

Besides  this  object,  another  has  been  attained,  in  that  321  red  stars 
liave  been  observed  for  color  and  magnitude  on  three  or  fonr  nights 
«ach  on  the  average. 

Dr.  Dreyer  has  now  undertaken  the  observation  of  a  large  number  ot 
zero  stars  for  Sclioenfeld's  Durckmmterutig  with  this  circle,  which,  like 
the  large  refractor  of  the  observatory,  is  not  destined  to  be  idle. 

■Double  atara. — No.  6  of  "  Publications  of  the  Cincinnati  Ob6er%'atory  " 
lias  been  issued.  It  contains  micrometrical  measnres  of  doable  stars 
ipade  with  tbe  It-inch  refractor  in  1879-^80,  consisting  partly  of  obser- 
vations preliminary  to  the  formation  of  a  general  catalogue  of  known 
doable  stars  sitnated  between  tbe  equator  and  30°  south  declination, 
and  partly  of  observations  of  objects  which  Mr.  Bumbam  has  found  to 
need  re-observing.  The  cases  of  notable  differences  from  previous  meas* 
tires  are  collected  in  the  introduction.  The  refractor  appears  to  have 
been  much  improved  since  the  object-glass  was  reflgared  by  Messrs. 
Alvnn  Clark  &  Sons. 

The  doable  star  observations  of  Baron  Dembowski  are  to  be  pub- 
lished in  the  Atli  delta  R.  Accademia  dei  X.  JAncet.  They  will  fill  three 
to  four  of  the  (quarto)  volumes,  or  about  1,500  pages  in  all,  and  are  to 
be  edited  by  Professor  Schiaparelli. 

\~ariable  stars. — Prof.  E.  0.  Pickering,  of  Harvard  College  Observa- 
tory, has  prepared'and  published  in  pamphlet  form  a  plan  for  securing 
observations  of  the  variable  stars.  It  it*  well  known  to  astronomers  that 
this  observatory  is  doing  systematic  work  in  tbe  stndy  of  the  variable 
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stara,  and  tbia  plan  has  been  devised  to  bring  this  iDteresting  branch 
of  astronomy  to  the  attention  of  obsen'era  geiicr9,I1y,  and  to  secure  de- 
sirable and  needed  cooperation  ic  it.  The  worli  is  easy  bnt  very  nsefal, 
and  the  plan  is  so  minutely  developed  as  to  offer  a  delightfal  field  of 
Btady  to  amatenra  for  observation  with  the  naked  eye,  the  common 
opera-glass,  or  the  small  telescope.  Correspondence  is  desired  with  any  ■ 
persons  who  wish  to  undertake  this  work. 

Mr.  G.  Knott,  writing  from  Cnckfield  on  May  29,  states  that  he  bad 
caught  a  maximam  of  the  apparently  capricious  variable  star  "  U  Qem- 
inorvm^  on  May  27  or  2Sj  on  both  nights  it  was  about  O^O.  This, 
compared  with  the  previous  maximum  noted  bythe  same  observer  on 
Februarj-  28,  gives  a  period  of  eighty-eight  days. 

Professor  Schoenfeld  finds  that  a  star  B.  A.  ife"  13-"  Se*.,  Deel.  —  7° 
2l'.0  for  1855  is  variable. 

A  star  in  R.  A  IS*-  l?"  33'.,  Decl.  —  2lo  32'.3  for  1850,  must  be  vari- 
able to  a  great  extent — 6.5  to  9.0  at  least. 

Mr.  S.  C.  Chandler  has  made  the  very  interesting  discovery  that  the 
period  of  the  star,  D.  M.  -(-  1°,  No.  3408,  is  not  5\  days  as  was  at  first 
supposed,  but  considerably  less  than  one  day,  Wz,  20''  7"  41*.  C.  TJie 
error  arose  from  the  star  having  been  visible  for  some  time  only  in  the 
early  evening.  The  minimnm  could  therefore  only  be  observed  at  in- 
tervals of  5.03  days,  t.  e.,  6  periods,  or  sometimes  5.87  days,  t.  e.,  7  periods. 
A  combination  of  these  resnlt«d  in  the  period  assigned.  All  the  varia- 
tions from  maximum  to  minimum,  and  back  to  maximum,  are  accom- 
plished in  about  four  hours,  the  maximum  brightness  being  mitintnined 
for  sixteen  hours.  This  star  theretbre  has  the  shortest  psriod  known, 
and  is  the  most  remarkable  for  the  rapidity  of  its  changes.  Tlie  dura- 
tion of  increase  and  of  decrease  appears  to  be  exactly  equal,  and  the 
range  is  about  seven-tenths  of  a  magnitude,  from  6.0  or  CI  to  6.7  or  0.8. 

The  starD.M  -f  8°,  4899,  was  observed  by  Dr.  Krueger  (1853,  August 
29)  as  9.5  magnitude  and  by  Dr.  Schoenfeld  (1854,  September  20)  as  9.5 
magnitude,  and  it  was  not  seen  by  Schoenfeld  in  a  zone  observed  1854, 
September  16.  Dr.  de  Ball  calls  attention  to  the  fact  th9.t,oD  August  13, 
1382,  it  was  barely  visible  iu  the  elevenJnch  ref^ctor  of  the  BoUikamp 
Observatory. 

In  a  recent  paper  presented  to  the  Saint  Petersburg  Academy  (rf 
Sciences,  Dr.  LindemanD,of  Pulkova,  has  investigated  the  eS'ect  of  the 
red  colors  of  stars  on  estimates  of  their  magnitudes.  His  observations 
bare  been  made  with  a  Zoellner's  photometer,  and  he  has  compared 
the  results  of  Bosen  and  Wolff  with  his  own.  This  is  not  the  place  ta 
indicate  bis  methods,  which  indeed  are  laid  down  in  Zoellner's  well-known 
work;  bat  we  may  quote  bis  geoeral  conclusion,  to  the  effect  that  in 
matching  an  artificial  star  prodaced  by  the  photometer,  with  a  red  star, 
the  accidental  errors  are  very  great  compared  to  similar  comparisons 
with  white  stars,  and  that  iu  general  the  sensibility  of  the  eye  to  red 
rays  is  three  or  four  times  less  than  to  blue.    The  errors  may  amount  to 
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at  least  ooe  magnitnde,  aud  lie  coDclades  that  we  slioald  look  witli  doubt 
npou  red  variable  stars  where  the  variability  is  less  than  a  magnitude 
OTBO.  . 

Rirallax  of  the  star  Bradley  3077.— Dr.  Gylden  has  lately  published 
the  results  of  his  micrometric  comimrisons  of  this  star  with  Deighboring 
ones.  His  memoir  gives  the  parallax  as  0".28  ±  0".045.  Professor  Brn- 
enuow  found  by  a  similar  method  the  parallax  to  be  0".07  ±  0".02. 

In  this  connection  a  recent  paper  by  Dr.  Baclilund,  of  Pulkova,  is  in- 
teiestiDg,  as  it  gives  the  reduction  of  some  observations  began  by  Dr. 
Wagner  on  the  same  star.  These  observations  were  made  by  means  of 
differences  of  B.  A.  with  the  transit  instrument,  and  they  were  discou- 
tinned  as  the  comparison  stars  were  too  faint  to  observe- during  the 
whole  year.  Prom  the  incomplete  series  Dr.  Backland  has  obtained  the 
following  results: 
Twenty-seven  comparisons  with  star  a  give  +  0".20  ±  0".080. 
Thirty-two  comparisons  with  star  b  give  +  0".21  ±  0".078.  This  star 
has  thus  a  small  parallax. 

FaralUixes  of  Alpha  Lyra  and  of  61  Oyj/nt.— During  1800  and  1881 
Professor  Hall,  of  the  S'aval  Observatory,  observed  for  the  parallaxes 
of  these  two  stars  on  77  and  66  nights,  respectively,  using  the  26-inch 
equatorial  and  micrometer  I,  with  an  eyepiece  magnifying  383  times. 
The  resnlts  have  been  printed  in  the  Washington  observations  for  1879. 
The  observations  are  of  extreme  precision,  the  probable  errors  of  a  single 
distance  in  thecaseof  ^(pAa£yrixbeingO".075  and  in  that  of  61  Cygni 
0".081. 

A  temperature  coefflcieot  was  fonnd  for  the  screw  from  observations 
of  Jd  made  during  the  series.  The  range  of  temperature  was  i2°F.  If 
this  coefficient  be  used  to  reduce  the  900  observations  of  transits  made 
in  1875,  in  which  the  range  of  temperature  was  47°  (Wash.  Ast.  Obs. 
1877,  App.  I),  the  probable  error  of  the  resulting  R,  is  ±  0".0020.  If  the 
temperature  coefficient  is  omitted,  the  probable  error  is  less  than  this. 
As  far  as  this  goes,  it  woukl  indicate  that  the  coefficieut  is  doubtful. 

At  any  rate,  its  introduction  will  not  affectthe  values  of  the  resulting 
parallaxes,  which  are: 

AlphaLyrcB ...  0".180  ±  0".006 

diCygni 0".478  ±  0".0U 

It  will  be  interesting  to  compare  these  results  with  preceding  ones. 
For  61  Cygni  we  have — 

Bessel  0".357 

Bessel  &  Schluter 0  .536 

Johnson,  1st 0  .526 

Johnson,  2d 0  .192 

Struve ^ 0  .511 

Auwera 0  .  564 

Peters 0  .349 

Ball 0.465     . 
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For  AfplM  Lyra  we  have— 

Struve 0".261 

Main.  0  .154 

Braunow,  Ist .- 0  .  131 

eto.,  etc. 
Professor  Hall's  work  is  especially  intereatiDg  ttom  theaDiformitf  of 
the  meaenres  and  from  their  great  precisioa,  as  well  as  showiog  the  fit 
ness  of  the  large  telescope  for  snch  work. 

At  the  DnbliD  Observatory,  Professor  Ball  has  nearly  completed  his 
investigatioii  of  the  parallax  of  Mu  Cephei  and  of  Btruve  3486.  The 
meridiau  circle  is  to  be  employed  ia  detonnioing  the  positioDS  of  aboat 
1,000  stars  between-2<3  aod— 23<3  for  Dr.  Scboenfeld. 

Paraltaxea  o/aouthern  stars. — Alpha  Centaari,  Seta  Gentauri,  Sptilon 
Indi  and  Sirins  are  being  observed  at  the  Gape  of  Good  Hope  for  par- 
allax. Two  observers,  Mr.  Gill  and  Dr.  Elkin,  are  making  independent 
series  on  the  foor  stars.  Dr.  Elkin's  observations  will  be  completed  in 
September,  1832,  and  Mr.  Gill's  in  March,  1883.  The  work  is  done  with 
Mr.  Gill's  heliometer.  Mr.  Gill  expresses  bin  admiration  for  the  new 
heliometer  just  made  by  the  Bepsolds  for  the  Tale  College  Observatory, 
which  hft  regards  as  the  most  perfect  miorometric  apparatus  in  the 
world. 

At  the  Cape  of  Good  Hope  mnch  time  was  spent  in  1881  on  the  de- 
termination of  the  longitude  Aden-Cape,  which  is  now  completed.  The 
Cape  catalogue  for  1850,  containing  4,715  stars,  will  shortly  be  published. 
Over  600  occultations,  observed  since  1834,  have  been  rednced  (by 
means  of  Kewcomb's  standard  stars)  and  willbe  compared  witli  Hanseoi's 
tables  by  Professor  I4ewcomb. 

Underdateof  May  11,  Professor  Stone,  of  Cincinnati,  writes :  "In  ob- 
serving one  of  oni  D.  M.  zones  (—23°  Dec.)  a  remarkable  vaoaity  was 
foDDd  in  the  region  between  16"  IT"  and  16"  25°>  right  ascension.  In 
this  region  there  is  no  star  brighter  than  0.5  mag.,  and  only  one  of  that 
magnitnde." 

Stellar  Speelra  —Prom  the  report  of  the  Astronomer  Boyal  for  1882, 
we  extract  the  following  account  of  his  spectroscopic  observations  of 
stars:  "Daring  the  twelve  months  ending  May  20, 1882,  the  sun's  phro- 
mosphero  has  been  examined  with  the  half-prism  spectroscope  on  36 
days,  and  on  every  occasion  prominences  were  seen.  On  one  day  a  de- 
tailed examination  of  the  whole  spectrum  of  the  chromosphere  was  made 
at  24  points  on  the  sun's  limb.  Several  prominences  have  shown  great 
changes  in  the  coarse  of  two  or  three  minutes,  and  large  ditiplacements 
or  contortions  of  the  bright  lines,  indicating  very  rapid  motions  of 
approach  or  recession,  have  been  noted.  In  particular,  a  prominence 
ezaminedonMay  13, 1882,  was  observed  to  rise  through  a  space  of  about 
SO*  in  less  than  two  minutes,  being  at  the  rate  of  abont  110  miles  a 
second,  whilst  the  C  line  showed  a  displacement  towards  the  redgradu- 
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ally  increasing  from  1,25  to  11.4  tenth  meters,  corresponding  to  a  motion 
of  i-ecessioQ  increasing  in  two  minates  from  36  to  330  miles  a  second. 
Thirteen  sun-spots  have  been  examined  on  20  duys  with  reference  to 
the  broadenitiff  of  the  lines  in  their  spectra.  The  strong  black  lines  or 
bands  in  the  part  of  the  spectrum  between  b  and  F,  first  noticed  in  the 
siiectmm  of  a  spot  on  November  27, 1880,  have  been  generally  observed 
to  be  present  in  the  spectra  of  spots  during  the  last  twelve  months, 
besides  several  fine  lines  in  the  same  region  of  the  spectrum  to  which 
there  is  nothing  corresponding  in  the  solar  sptctrum. 

For  the  determination  of  motions  of  stars  in  the  line  of  sight,  177 
measures  have  been  made  of  the  displacement  of  the  F  line  in  the 
sjHiCtra  of  41  stars,  68  of  the  b,  line  in  19  stars,  and  9  of  the  bt  line  in 
5  stars.  Of  the  61  stars  observed,  15  had  not  previously  been  ex- 
amined, and  the  total  number  of  stars  of  which  the  motions  have  been 
spectroscopically  determined  is  now  106.  In  the  case  of  three  of  the 
stars  observed  in  the  last  year,  a  dispersive  power  equivalent  to  that 
given  by  sixteen  prisms  of  6(K>  has  been  used.  A  comparison  of  the 
successive  determinations  of  the  motion  of  Siriua  indicates  a  progres- 
sive diminution  from  about  22  miles  a  second,  in  1877  and  1878,  to  about 
7  miles  a  second  or  less  this  year,  and  as  other  stars  do  not  show  any- 
thing similar,  it  appears  likely  that  the  change  is  due  to  the  orbital 
motion  of  Sirius.  Further  observations  will,  however,  be  required  to 
settle  the  point." 


Solar  radiation. — Prof.  S.  P.  Langley  has  submitted  to  the  Chief  Sig- 
nal Officer  an  abstract  of  the  results  of  the  Mount  Whitney  Expedition 
to  determine  the  amount  of  heat  the  sun  sends  to  the  earth;  in  techni- 
cal terms,  the  solar  constant.  Mount  Whitney,  in  Southern  California, 
was  selected  for  the  observatiou  because  it  combined  the  advantages  of 
great  elevation,  extreme  dryness  of  atmosphere,  and  abrupt  rise  fVom 
the  plain.  The  party  of  observatiou  consisted  of  Capt.  O.  E.  MichaeUs, 
United  States  Army;  two  non-commissioned  officers  of  the  Signal  Serv- 
ice, six  soldiers  acting  as  an  escort,  four  civilian  assistants,  and  Professor 
Langley.  Systematic  work  did  not  commence  until  the  last  days  of  Au- 
gust, 188L.  Professor  Langley  summarizes  the  results  obtained  as  fol- 
lows: 

"The  approximate  estimate  of  the  solar  constant  is  from  2.6  to  3.0 
calories,  by  which  is  meant  that  the  direct  solar  radiation  before  ab- 
sorption by  the  earth's  atmosphere  would  in  falling  tor  one  minute,  nor- 
mally, upod  an  area  of  a  square  centimeter,  raise  the  temperature  of 
one  gramme  of  water  2^.6  or  3°  centigrade.  This  implies  its  ability  to 
melt  annually  a  crust  of  ioe  covering  the  whole  earth  over  150  feet  thick. 
This  amount  is  one-h«lf  greater  than  the  received  value  of  Pouillet,  and 
greater  than  the  latest  determinations  of  Messrs.  Crova  and  Violle." 

On  the  summit  of  Mount  Whitney  au  ordinary  black -bulb  thermom- 


ASTBONOMY.  28T 

eter,  in  vacuo,  rose  130°  Fahnmlieit,  while  the  teniperatare  in  a  black- 
eaed  copper  vessel,  covered  by  two  ebeets  of  common  window  glass,  rose 
above  the  boiling  point.  'With  such  a  vessel  watercould  beboiledamong 
the  snow-flelds  of  Mouut  Whitnej-  by  the  direct  solar  rays. 

While  the  iuduence  of  the  atmosphere  is  to  shnt  off  from  the  earth's 
surface  a  considerable  portion  of  the  sun's  heat  by  absorbing  it,  the 
capacity  of  the  air  to  store  heat  and  prevent  its  radiation  into  apace 
serves  to  make  the  earth  habitable.  Otherwise,  the  surface  temperature^ 
even  nnder  the  tro])ics,  would  be  lower  than  the  lowest  recorded  degrees 
of  Arctic  cold.  Another  effect  of  the  selective  absorption  of  the  atmos- 
phere is  to  change  the  apparent  color  of  the  sun.  In  a  transparent  at- 
mosphere the  now  golden  sun  would  appear  blue. 

Subsequently  to  this  report,  Professor  Langley  read  a  paper  to  the 
Brit.  Assoc.  A.  8.,  giving  an  outline  of  the  results  he  has  reached.  It  is 
impossible  to  condense  this  paper,  which  is  itself  a  highly  condensed  ac- 
count of  work  extending  over  several  years  and  covering  a  varied  field. 

Solar  parallax  from  obaervatton  of  minor  planets, — Mr.  David  Oill, 
H.  M.  astronomer  at  the  Boyal  Observatory,  Cape  of  Qood  Hope,  has 
arranged  with  a  number  of  observatories  in  both  hemispheres  for  corres- 
ponding  observations  of  the  minor  planets  Victoria  and  SappTto  about 
the  time  of  their  oppositions  in  the  present  year.  Victoria,  in  oppo- 
sition on  August  24,  will  be  distant  from  the  earth  0.S9  of  the  earth's 
mean  distauce  from  the  sun ;  and  Sappho,  which  comes  into  opposition 
in  B.  A.  on  September  24,  will  be  within  0.85;  so  that  we  have  in  encb 
case  a  favorable  opportunity  of  applying  the  method  of  determining 
the  sun's  parallax  which  was  advocated  and  also  appUed  by  Professor 
Galle,  the  director  of  the  observatory  at  Breslan.  In  a  communicatioD 
to  the  Astronomigche  Naekrichten,  Mr.  Gill  states  that  the  necessary 
extra-meridian  observations  will  be  made  in  the  sonthem  bemiaphete 
at  the  Cape,  Katal,  Melbourne,  and  Bio  de  Janeiro,  and  in  the  norrh- 
ern  hemisphere  at  Dnnsink  (Dublin),  Strasbourg,  Beriin,  Bothkamp^ 
Leipsic,  Upsala,  Moscow,  Clinton,  U.  S.,  and  probably  at  Kiel.  Froni 
l^e  clearer  skies  of  the  southern  hemisphere,  he  twiieves  that  a  fully  corre- 
sponding number  of  observations  will  be  secured  there,  uotwithstandiiig 
the  smaller  number  of  observatories,  and  he  invites  co-operation  from 
other  establishments  in  the  northern  hemisphere  on  this  ground.  A 
list  of  the  proposed  stars  of  comparison  is  given  in  his  letter. 

Maakelynf^t  value  of  the  tolar  parallas. — Several  inquiries  have  been 
lately  made  with  regard  to  the  authenticity  of  a  value  of  the  sun's  paral- 
lax, attributed  in  many  works  to  Maskelyne,  the  former  Astronomer 
Boyal.    These  are  answered  as  follows  in  Nature : 

"  This  vidne  (8".723)  was  deduced  by  Maskelyne  in  an  application  of 
what  he  calls  a  new  method  of  determining  the  effect  of  parallax  on 
transits  of  the  inferior  planets,  and  is  given  in  an  article  which  ap- 
pears to  have  communicated  to  Viuce,  Plumian  Professor  of  Astronomy 
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at  Cambridge,  wlio  pablisbed  it  both  in  his  large  work,  'A  Com- 
plete SjBtem  of  ABtronomy,'  and  in  his  elementary  treatise  intended 
f6r  tbe  use  of  students  in  the  naiversity.  We  have  not  been  able  to 
CODBoIt  the  earlier  editions  of  these  works  to  ascertain  whether,  as  is 
probably  thd  case,  the  article  was  pablisbed  ia  Maskelyne's  lifetime, 
bot  it  is  found  in  Vol.  I  of  the  '  System  of  Astronomy,'  which  ap- 
peared in  1814,  and  is  dedicated  to  Maskelyne,  and  also  in  tbe  foorth 
edition  of  the '  Elements  of  Astronomy,'  Cambridge,  1816.  The  article 
is  entitled  'A  new  method  of  computing  the  effect  of  par^az,  in 
accelerating  or  retuding  tbe  time  of  the  begianing  or  end  of  a  transit 
of  Venus  or  Mercury  over  the  sun's  disk,  by  Sctil  Maskelyne,  D.  D., 
F.  B.  S.,  and  Astronomer  Boyal.'  After  explaining  hia  method  and 
bow  an  approximate  value  may  l>e  corrected,  as  a  numerical  example  he 
compares  the  duration  of  the  transit  of  Venus  in  1769  as  observed  at 
Wardhns  and  Otaheite,  assuming  as  an  approximate  value  of  the  mean 
horizontal  parallax  8".83  (nearly  that  found  by  Dn  Scjjonr),  and  con- 
cludes: 'Hence  tbe  mean  horizontal  parallax  of  the  sun=8".83x(l  — 
O.0121)  =  8".72316.'  In  the  'Elements  of  Astronomy'  there  is  tbe 
additional  sentence :  <  We  assnme,  therefore,  the  mean  horizontal  paral- 
lax of  tbe  sun  =  8|' ;'  bnt  this  does  not  appear  in  Vioce's  larger  work, 
nor  is  it  quite  clear  whether  it  is  an  addition  of  Moskelyne's  or  his  own. 
"  Lalande  says  the  first  edition  of  Vince's  *  Elements  of  Astronomy' 
vas  published  iu  1790,  and  Vol.  Z  of  the  larger  work  in  1797.  Probably 
some  of  our  readers  may  be  able  to  refer  to  the  earlier  editions." 

Solar  eclipses. — Tbe  British  scientific  expedition  sent  to  the  banks  of 
the  Upper  Nile  to  make  observations  of  the  total  eclipse  of  the  sun, 
June  17,  was  every  way  successful.  The  chief  members  of  the  party 
were  Norman  Lockyer,  Arthur  Schuster,  Mr.  Woods,  assistant,  Mr. 
Lawrence,  and  Mr.  Black.  Tbe  special  correspondent  to  the  Loudon 
J>ailg  Nmcs  summarizes  tbe  results  as  follows: 

"  This  eventful  morning  was  the  finest  we  have  yet  had,  cool  and  with- 
out a  clond.  A  great  crowd  of  natives  in  picturesque  costumes  lined 
the  road  and  the  hill  between  the  camp  and  Sohag.  The  shore  of  the 
Nile,  except  before  the  observatories,  was  packed  with  dababiycbs 
bringing  tbe  governors  of  tbe  provinces  and  other  notables  to  observe 
the  eclipse  and  do  honor  to  the  strangers.  Thanks  to  Moktar  Bey,  iu 
charge  of  the  camp,  and  a  force  of  soldiery,  there  was  no  confusion. 
Along  a  line  of  tbree  hundred  yards  the  French,  English,  and  Italinn 
obser^'ers  were  left  in  undisturbed  possession  of  tents  and  observatories. 
Xcvertbeless,  while  the  sky  darkened  and  asaumed  a  leaden  bue,  the 
bills  bounding  the  N^ilo  bathed  in  purple,  tbe  great  silence  gave  way, 
and  from  the  river  and  palm-sbaded  slope  arose  a  shout  of  wonder  and 
fear,  which  reached  its  climax  at  the  moment  of  the  sun's  disappearance ; 
nor  ceased  then,  for  in  addition  to  the  horror  of  an  eclipse  (which  the 
iiati\'es  here  in  Africa  attribute  to  the  act  of  a  dragon)  there  appealed 
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ia  the  heavens  on  the  right  of  the  snn  nn  anmistakable  scimetar.  The 
eclipse  hnd  indeed  revealed  the  existence  of  a  new  comet.  Despite  the 
short  totality  (one  minute  and  twelve  seconds}  many  valaable  results 
have  been  obtained.  I  am  permitted  to  send  a  copy  of  the  collective 
telegram  sent  to  tbe  various  Governments,  showing  many  new  focta 
toacbing  the  sau's  atmosphere,  tboagb  matters  have  not  become  mach 
simpler,  which  means  more  work.  The  layer  to  which  mnch  absorption 
has  been  ascribed  seems  vanishing  from  existence.  The  band  K  in  tbe 
spectrum  of  the  corona  fully  explains  tbe  eclipse  coloring. 

"Among  tbe  results,  the  most  satisfautory  are  photographs  of  the 
corona,  and  a  complete  spectrum  obtained  by  Schuster  on  Abney's 
plates.  H  ami  K  are  the  moat  intense  lines.  A  study  of  the  red  end 
of  tbe  specinitn  of  corona  and  protnlternnces  was  made  by  Tacebiui. 
A  comet  near  the  snii  was  a  striking  object ;  it  was  photographed,  and 
wa8observe«l  by  the  naked  eye.  Bright  lines  were  ob8er\'ed  before  and 
after  totality  at  different  heights  by  Lockyer,  with  intensities  differing 
from  Fraunhofer's  lines;  by  Lockyer  and  Trepied  an  absolute  deter- 
mination was  made  of  the  place  of  the  coronal  line  1474  in  Kircbhoff's 
scale ;  by  Tbollou  and  Trepied  the  absence  of  dark  lines  fh>m  the  coronal 
spectram  was  noted.  Taccbini  and  Tbollon,  with  very  different  disper- 
sions, noted  many  bright  linesln  the  violet.  Thollon  observed  tbe  spec- 
trum of  the  corona,  and  Schuster  photographed  it.  The  hydrogen  and 
coronal  lines  were  studied  in  tbe  grating  spectroscope  of  Baisienx,  and 
with  direct-vision  prism  by  Thollon.  Rings  were  observed  in  the  grating 
by  Lockyer,  of  the  first,  second,  and  third  order.  The  continuous  spec- 
trum is  fainter  than  in  1878,  stronger  than  in  1871.  An  intensification 
of  the  absorption  lines  was  ob.ierved  in  group  B,  at  the  moon's  edge, 
by  Trepied  and  Thollon.  The  whole  spectrum,  with  bine  lines  on  a  eou- 
tinnons  background,  has  been  photographed.  The  prominences  were 
phologmphed  with  the  prismatic  camera  (showing,  of  conrse,  ring  spec- 
tram).  Three  photographs  were  taken  of  the  corona.  The  comet  close  to 
the  sun  was  photographed  with  the  prismatic  and  also  with  ordiuary 
cameras." 

Solar  eclipse  of  May,  1883. — ^The  foUowingis  a  summary  of  a  paper  pre- 
pared by  Mr.  C.  H.  Rockwell,  New  Tork,  aud  read  at  the  meeting  of  the 
American  Association : 

**The  great  astronomical  event  for  1883  will  be  tbe  solar  eclipse  to 
cocnr  on  the  Utb  day  of  May.  At  tbe  points  of  greatest  obscnratiou 
tbe  totality  will  last  nearly  six  minutes.  Unfortunately,  the  lino  of 
totality  is  almost  exclusively  a  water  track,  running  fVom  a  point  about 
200  miles  back  of  the  east  coast  of  Austrnlia,  going  northeasterly  to  0" 
soatb  latitude,  130°  west  longitude,  thence  toward  the  coast  of  South 
America,  terminating  aliont  600  miles  from  the  coast. 

"  The  only  island  crossed  by  this  lino  is  a  small  coral  reef  called  Car 
oline  Island;  this  was  discovered  by  C!>]>titin  Nares,  the  Arctic  ex- 
plorer. In  1874,  who  gave  its  length  at  nine  miles  and  width  at  one  mile. 
H.Mi,.26_I»  ^;„^^.^|^, 
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"  This  point  is  in  10°  Bontb  latitnde,  130<3  west  loagitade,  and  is  proba- 
bly tlie  only  point  where  the  eclipse  conld  be  observed.  To  reach  this 
island  a  schooner  or  steamer  would  have  to  be  chartered  especially  for 
thfi  voyage ;  the  expense  of  sach  a  vessel  suitable  for  the  purpose  would 
be  about  $0,000." 

It  is  nov  probable  that  this  eclipse  will  be  observed  by  an  expedition 
sent  out  under  the  auspices  of  the  ITatioual  Academy  of  Sciences  an«l 
the  Uuited  States  Coast  Son'ey.  The  party  will  probably  consist  of 
Professor  Holden,  of  the  Woabbnm  Observatory,  Frofcsaor  Ilastiugs, 
of  Johns  Hopkins  University,  of  Mr.  Bockwell,  and  Prof.  G.  S.  Peiroe,  of 
the  Coast  Survey.  Two  photographers  sent  by  the  Royal  Society  of 
liOndon  will  also  join  the  party. 

8(tlar  apectTum. — A  new  map  of  the  solar  spectrum,  containing  a  mnch 
larger  number  of  lines  thau  are  shown  in  Angstrom's  normal  spec- 
trum, has  been  published  by  Dr.  H.  C.  Vojjel,  of  Potsdam.  Particular 
attention  has  been  given  by  Dr.  Yogel  to  the  oharacten  as  well  as  to 
the  positions  of  the  lines. 

Trantit  of  Ven«»,  December  C,  1882. — Tt  is  yet  too  soon  to  apeak  of  the 
anccess  of  the  various  observing  parties  sent  oat  to  observe  this  transit. 
From  rejwrts  already  received,  it  appears  that  the  observations  were, 
on  the  whole,  quite  sucoessful,  although  the  weather  in  Europe  was  bad. 
Mr.  Stone,  director  of  the  Badvliffe  Observatory,  regards  the  contact 
observations  as  alone  sufficient  for  the  solution  of  the  problem  of  the 
solar  parallax,  and  it  is  certain  that  enough  photographs  have  been  se- 
cured by  the  United  States  Oovrmment  parties  and  by  the  Lick  Ot>- 
servatory  party  to  insure  a  good  determination  by  this  means  also. 

The  following  are  the  stations  of  the  different  parties: 
Cape  of  Good  Hope : 

Chief  astronomer,  Prof.  S.  Newoomb,  U.  8.  N. 

Assistant  astronomer,  Lieut.  T.  L.  Casey,  jr.,  U.  S.  Engineers. 

Additional  assistant  astronomer,  Engineer  J.  H.  L.  Holcombe, 
U.  S.lf. 

Photographer,  Mr.  Julius  Ulke. 
Santa  Cms,  Patagonia: 

Chief  astronomer,  Lieut.  Samuel  W.  Very,  U.  8.  'S. 

Assistant  astronomer,  Mr.  O.  B.  Wheeler. 

Photographer,  Mr.  William  Bell. 

Assistant  photographer,  Mr.  Irvin  Stanley. 
New  Zealand : 

Chief  astronomer,  Mr.  Edwin  Smith,  United  States  Coast  and  Geo- 
detic Survey. 

Assistant  astronomer,  Mr.  Henry  S.  Pritchett. 

Photographer,  Mr.  Augustus  Story. 

Assistaut  photographer,  Mr.  Gnstav  TbeilkuhL 
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Santiago  de  Cbile : 

Chief  aatroDomer,  Prof.  Lewis  Boas. 

Assistant   astronomer,    Mr.  Miles   Bock,  assistant  aati'OttCHner, 
United  States  Naval  Observatory. 

Photographer,  Mr.  Theo.  C.  Marcean. 

Assistant  photographer,  Mr.  Charles  S.  Cndlip. 
San  Antonio,  Tex. : 

Chief  astronomer,  Prof.  Asaph  Hall,  17.8.17. 

Assistant  astronomer,  Mr.  B.  S.  Woodward. 

Photographer,  Mr.  D.  B.  Holmes. 

ABsistant  photographer,  Mr.  George  H.  Horlbnt. 
Cedar  Keys,  Fla. : 

Chief  astronomer,  Prof.  J.  B.  Eastman,  IT.  S.  IT. 

Assistant  astronomer,  Lieot  John  A.  Norris,  U.  B.  N. 

Photographer,  Mr.  George  Prince. 

Assistant  Qbotographer,  Mr.  George  F.  Maxwell. 
Fort  Thorn,  27.  Max.: 

Chief  astronomer,  Prof.  George  Davidson,  United  States  Coast  and 
Geodetic  Survey. 

Assistant  astronomer,  Mr.  J.  S.  LawsoD. 

Second  assistant  astronomer,  Mr.  J.  F.  Pratt.  * 

Photographer,  Mr.  D.  C.  Chapman. 

Assistant  photographer,  Mr.  T.  8.  Tappan. 
Washington,  D.  G. : 

Chief  astronomer,  Prof.  William  Harkness,  U.  S.  "S. 

Assistant,  Mr.  Joseph  A.  Bogers. 

Assistant,  Prof.  A.  H.  Bncbanan. 

Assistant,  Lient.  Gomdr.  0.  H.  Davis,  U.  S.  N. 
The  following  is  the  list  of  stations  selected  for  the  observation  of 
the  transit  of  Yenas  by  English  parties,  with  the  observers  appointed  to 
each  by  the  execative  committee  of  the  Boyal  Society,  actiug  under  the 
anthority  of  the  treasnry : 
For  retarded  ingress  and  accelerated  egress : 

JamattM.— Dr.  Gopeland,  Captain  Mackinlay,  B.  A.,  Mr.  Maxwell 
Hall. 

Sarbadoet. — Mr.  Talmage,  Lieutenant  Thomson,  B.  A. 

Bermuda. — Mr.  J.  Plammer,  Lieatenont  ITeate,  E.  N. 
(The  Canadian  Government  will  have  three  observers  with  six-inch 
instraments,  besides  others  with  smaller  telescopes.    These  observers 
are  acting  in  direct  concert  with  the  British  expeditions.) 
Accelerated  Ingress : 

Cape  Obaercatory. — Mr.  David  Gill  (H.  M.  astronomer),  Mr.  Madcar, 
second  assistant 

Montague  Soad,  Gape  Colony.— Mr.  W.  H.  Finlay  (first  assistant  at 
tlie  Cape),  Mr.  Pett.  ^^  , 
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Accelerated  inffress — Continned. 

Aberdeen  Road,  Cape  Cobmy. — Mr.  Burton,  Hr.  0.  M.  SteTe&fi. 

Madagascar. — Father  Perry,  Father  Sidgreaves,  Mr.  Carlisle. 

Durban,  Natal. — A  telescope  has  been  provided  by  the  colonists. 

Mavritius. — Mr.  Meldrom. 
Betarded  egress : 

Ifeie  Zealand. — Lientenant-Colonel  Tnpman,  B.  H.  A.,  Lientenant 
Cote,  E.  M. 

Britbane. — Cuptain  Morris,  B.  E.,  Lierttenant  Danrio,  B.  B.,  Mr. 
Peek. 

Melhoume. — Mr.  Ellery  and  staff. 

Ssdney. — Mr.  Bussel)  aud  staff. 
Professor  Tonng  bas  prepared  tbe  foIlowlDg  table,  whiob  gives  the 
resnits  of  the  obeervatioos  of  tbe  transit  of  Venns  at  the  time  of  writing. 
The  Sgares  1,  2,  3, 1  denote  that  the  correspondiDg  contacts  were 
observed ;  P  denotes  that  pbotograpbs  were  made  on  tl^  same  plan  aa 
those  of  tbe  Ooverotnent  parties;  P*,  photographs  on  some  different 
plan }  A,  heliometer  measnras;  A*,  meaanres  for  tbe  same  object  as  beli- 
ometer  nieasares,bat  made  with  a  different  instmment,  more  or  less 
completely  equivalent;  »,  spectroscopjo  observations;  p,  photometric 
obsNTvtftioDs;  ffl,  micrometer  measores  of  tbe  plonefs  diameter: 

1.  Ottawa,  Canada— 1,  2,  3,  4. 

2.  Kingston,  Canada — 2,  3,  4. 

3.  Cambridge,  Mass 1,  2,  3,  4,  «,  p,  m;  several  observers. 

4.  Providence,  E.  I.-2,  P*,  (23). 
fi.  Amherst,  Mass 3,  4. 

6.  SoQth  Hadley,  Mass.— 3,  4,  a. 

7.  Hartford,  Conn. — 2,  3,  4,  A,  nt;  German  party. 

8.  New  Haven,  Conn. — 1,  2,  3,  4,  P*  (160),  A,  m;  several  observers. 

9.  Helderberg  Mountain,  N.  Y. — 1,  2, 

10.  West  Point,  N.  W.— 1,  2,  3,  4. 

11.  Pooghkeepaie,  N.  T 3,  4,  P»  (0). 

12.  Brooklyn,  N.  T.— 1,  2,  3. 

13.  Colombia  College,  New  York  City— 2, 3,  4. 

14.  Western  TTnion  building,  Kew  York  City — 1,  2,  3,  4. 

15.  University  City  of  New  York,  New  York  City— 1, 2,  3,  4. 

16.  Elizabeth,  N.  J— 2,  3,  4. 

17.  Princeton,  N.  J.— 1,  2,  3,  4,  P  (188),  »,  m;  several  observers. 

18.  Philadelphia,  Pa.— 1,  2,  3, 4. 

19.  Easton,  Pa.— 1,  2,  3,  4. 

20.  Allegheny,  Pa.- 1,  2  (I),  »,  m. 

21.  Pittsbargh,  Pa.— 2,  3. 

22.  Wilmington,  Del.— 1,  2. 

23.  Baltimore,  Md. — 2,  3,  4 ;  severEd  observers. 
21.  Annapolis,  Md.— 2,  3,  4. 
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25.  Wasbingtou,  D.  0.,  Naval  Observatory.— 1,  2,  3,  4,  P  (53),  m; 

several  observers. 

26.  Wasbington  D.  C,  Coast  Sur\-ey.— 2,  3,  i;  several  observers. 

27.  Wftshingtou,  D.  C,  SigDri  Service.—!.  3,  3,  4. 

28.  Chflriottesville.  Va.— 2,  3,  4. 

29.  Aiken,  8.  0. — 3,  4,  A,  m;  German  party. 

30.  St.  AaguBtine,  Fla.— I,  2,  3,  4,  ft*,  P*  (200),  m;  Fi^ich  party. 

31.  Cedar  Keys,  Fla.— 2,  3,  4,  P  <180),  m;  Government  party. 

32.  Chicago,  III. — 1,  2;  several  observers. 

33.  Madison,  Wis.- 1,2. 

34.  Kortbfield,  Minn.— 3,  n. 

35.  Iowa  City,  fova — 1,  2. 

36.  Ann  Arbor,  Mich. — 4,  m. 

37.  San  Antonio,  Tex.— 3,  4,  P  (204),  m  ;  Government  part?. 
3S.  San  Antonio,  Tex. — 3,  4,  h*,  m;  Belgian  party. 

39.  Fort  Selden,  N.  Mex.— 1,  2,  3,  4,  P(316),  m;  Government  party. 

Potsdam,  Prussia — 1,  2,  P",  a,  m. 

Jamaica — 1, 2,  3,  4. 

Puebia,  Mexico — 1,  2,  3,  4,  h';  French  party. 

Cfcapoltepec,  Mexico— Ko  contacts;  P*  (13). 

Cape  Town.  Sooth  Africa — 1.  2,  P;  (t)  American  Government  party. 

Durban,  Sontb  Africa— 1,  2. 

Tasmania — 3,  4,  P;  (1)  American  Government  party. 

Melbourne,  Anstralia— 3,  4,  P*  (33). 

New  Zealand — 3,  4,  P  (236);  American  Government  party. 

Santiago,  Chili — Completely  saccessfnl;  P;  (l)Am'ericaD Government 

party. 
Suitii^o,  C^ili— Completely  snccessfnl}  A*,  m;  Belgian  party. 

COMETS. 

Comet-seeking. — That  the  search  for  comets  may  be  systematic  and 
as  general  as  possible  in  this  country,  the  following  provisional  ar- 
rangements have  been  suggested  by  the  Sdetice  Observer,  and  almost 
oniversally  commendetl  by  observers  Interested  in  the  study  of  comets: 

•'  1.  It  is  proposed  to  divide  the  sky  into  zones  of  declination,  of  which 
each  observer  has  selected  or  been  i^lotted  one  or  more. 

"2.  Each  observerbasexpressedhia  intention  to  sweep  carefully  onco 
at  least  during  each  month  tlie  region  selected  by  him,  and  some  will 
sweep  tbeir  zones  several  times  each  month.  It  is  to  be  clearly  ander- 
8too«l  that  no  observer  is  in  any  way  confined  to  bis  zone,  but  is  allowed 
to  sweep  anywhere,  according  to  his  judgment  or  circumstances. 

"3.  .As  tbere  are  at  present  in  the  country  three  observers  who  are 
constantly  engaged  in  comet-hanting  us  their  principal  work,  it  is  pro- 
posed to  secure  the  complete  covering  of  the  sky  once  during  each 
month  by  these  observers,  they  having  selected  the  following  regions: 
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Swift,  +  90°  to  +  460 ;  Brooks,  +  46°  to  +  Ifio,  and  Barnai^,  +  ISO 
to— 450. 

"4.  To  the  other  observers,  who,  from  college  duties  or  other  regular 
work,  can  devote  a  varying  part  only  of  their  time  to  cometrseeking, 
smaller  zones  have  been  allotted,  as  follows  :  Tiffany,  +45°  to  +  30°; 
Wendell,  +  30o  to  +  16° ;  Sharpless,  +  15°  to  0° ;  Larkio,  0°  to  ~  15°, 
andBebasa, — 15°  to  —  45°. 

"fi.  Other  observers  will  keep  a  record  of  their  observations,  bat  can- 
not agree  to  sweep  regularly  enoagh  to  take  charge  of  a  zone. 

"6.  This  arrangement  of  zones  secares  thesweepingof  the  sky  twice 
daring  each  mouth,  and  their  relation  to  each  other  provides,  as  well 
as  possible  at  present,  that  the  same  storm,  anless  very  extensive,  will 
not  be  likely  to  interfere  with  both  observers  in  the  same  region  at  the 
same  time. 

"  7.  One  of  the  important  reaalts  of  an  organization  will  be  the  acca- 
molation  of  data  cooceniing  comets  and  comet-seeking.  It  has  ac- 
cordingly been  agreed  npou  by  all  observers  that  records  of  their 
work  will  be  kept.  These  will  include  a  statement  of  the  weather,  the 
clearness  of  the  sky,  the  time  spent  in  search,  the  region  covered,  and 
any  matters  of  general  interest  that  may  be  of  valoe.  Blanks  will  be 
fhmished  to  each  observer,  including  a  duplicate  set  for  bis  own  ose, 
and  these  blauks,  being  returned  on  the  first  of  each  month,  will  bo 
regnlarly  published  in  such  detail  aa  may  be  aecessary  in  the  Science 
Obaemer." 

Daylight  obtervatioM  of  WelW  oomet — At  the  Dudley  Observatory, 
Albany,  this  comet  was  observed  on  the  meridian  as  early  as  Jane  6, 
just  before  noon,  and  again  on  June  11  and  12, 1882.  Tlie  aperture 
of  the  object-glass  of  the  transitrcircle  is  8  inches ;  the  focal  length  of 
the  telescope  10  feet.  A  detailed  description,  wiUi  engraving  of  the 
iostrnment  with  which  these  notable  observations  were  made,  will  be 
found  in  Vol.  i  of  the  Annals  of  the  Dudley  Observatory.  On  June  6 
the  comet  was  not  perceived  until  forty  seconds  after  transit,  and  was 
observed  with  difBculty  on  a  single  wire,  but  the  iMwitions  obtained  on 
the  subsequent  dates  were  considered  very  satis&ctory.  The  true  on* 
dens  was  seen  at  the  observation  of  Jane  11,  made  about  sixteen  boors 
after  the  perihelion  passage,  and  the  estimated  diameter  of  the  diso 
was  0".76.  The  nebulosity  of  the  coma  was  uniform  and  thint,  aboc'' 
10"  in  diameter.  It  is  stated  that "  while  the  nnclena  was  observed 
for  position,  the  coma  was  scarcely  noticed  at  all."  The  atmospheric 
conditions  on  this  day  were  such  as  are  well  known  to  conduce  to  easy 
vision  of  objects  in  daylight.  "The  sky  was  sparsely  covered  with 
cumulus  clouds,  while  the  intermediate  clear  spaces  were  exceedingly 
transparent.**  On  June  13  the  nebnloslty  had  increased  in  brightness, 
but  the  image  was  very  unsteady,  and  "either  for  that  reason,  or  be- 
cause of  the  increased  brightness  of  the  nebulous  screen,  the  nucleus 
pioper  could  not  be  seen." 
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We  are  not  aware  tbat  any  complete  observatioD  of  a  comet  on  Ibe 
meridian  at  noonday  bas  been  made  since  tbe  year  1744.  The  grand 
comet  in  the  early  part  of  that  year,  first  remarked  by  Ktinkenberg 
at  Harlem  on  December  0,  174;t,  attained  an  extraordinary  degree  of 
brilliancy  towards  the  end  of  Febninry.  We  find  BJias  writing  on 
Febrnary  1^  (O.  8.)  to  Lord  Jtlucclesfield,  who  bad  fitted  np  an  observa* 
tory  at  Sbirbnm  Castle,  thus :  "  The  comet  appeared  so  very  bright 
last  night,  equaling  the  light  of  Venas,  that  Dr.  Bradley  agrees  that 
it  may  be  seen  on  the  mei-idian,  and  being  engaged  himself,  has  desired 
me  to  reqnest  yonr  lordship  to  try  to  obserre  it.  The  elements  which 
he  left  at  Shirbarn  appear,  to  our  last  night's  and  former  observations, 
to  give  the  place  tme  within  2'  of  longitude  and  latitade."  As  a  mat- 
ter of  fact  the  comet  woa  observed  on  the  meridian  near  noon  at  Shir- 
bom  on  the  28th  and  2!Hh  of  February,  and  at  Greenwich  on  the  29th; 
these  observations  will  be  found  reduced  in  Mr.  Hind's  paper  on  the 
comet  of  1744.    (Antron.  Nach,,  vol.  xxvn.) 

Pfwtometrie  obtertiatUmt  of  Wells'  Comet. — Exact  photometric  observa- 
tions of  comets  have  been  rare;  hot  Dr.  Mutter,  of  Potsdam,  has 
succeeded]  in  obtaining  a  good  series  of  observations  of  Oomet  Wells 
with  a  Zollaer*B  photometer,  attached  to  one  of  Steinhdl's  refractors. 
Having  found  considerable  difBculty  in  measuring  the  brightness  of  a 
comet  with  this  photometer,  owing  to  tiie  great  difference  in  appearance 
between  the  comet  and  the  artificial  stars,  be  removed  the  disk  tbat 
bore  them  and  substituted  an  artificial  nebula;  and  the  observations 
from  April  21  to  May  19, 1882,  were  condncted  with  this  latt«r.  Bat 
as  the  brightness  of  the  comet  increased  he  reverted  to  the  original . 
disk.  Thoa  his  observations  form  two  series  which  are  not  exactly 
comparable.  The  entire  series  of  observations,  which  were  obtained  on 
31  days,  fhim  April  21  to  June  6,  showed  tbat  the  comet  increased  in 
brightness  much  more  rapidly  than  was  to  be  expected  fh>ni  theoretical 
considerations  and  calculations,  so  tbat  it  must  be  concluded  tbat  a 
very  remarkable  development  of  the  comet's  own  light  took  place.  The 
time  when  this  growth  of  intensity  commenced  was  in  the  latter  half  of 
May,  about  the  time  that  the  bright  lines  of  sodium  were  discovered  In 
the  spectrum.  The  photometric  observations  by  themselves  would  have 
justified  the  conclnyiou  that  in  the  middle  of  May  extraordinary  changes 
took  place  in  the  physical  condition  of  the  cornet^  and  this  conclusion 
was  thus  fully  confirmed  by  the  revelations  of  the  spectroscope.  From 
the  comparisiou  of  the  nnclens  of  the  comet  with  the  stars  D.  H.  49°, 
No.  :t062,  and  D.  M.  49o,  'So.  3069,  it  was  found  that  the  nndens  of  the 
comet  was  equal  in  brightness  to  a  star  of  the  third  magnitude  on 
Jane  6,  whilst  on  May  19  it  only  equaled  one  of  the  eighth  or  ninth. 

DimUgkt  obKTvatiotu  of  comet  1882  a. — Prof.  Julius  Schmidt  writes 
to  the  Aatronomitohe  Nackriehten  tliat  on  June,  10,  after  3  p.  m.,  in  an 
exceptionally  clear  sky  at  Athens,  he  observed  the  comet,  though  with 
dlfflcalty,  in  the  fi-fbot  refieotor  of  that  observatory, 
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The  great  comet  of  1882. — It  ie  Tery  Beldom  that  any  discovery  unites 
in  itself  80  many  anil  But-li  important  points  of  interest  as  lias  been  tho 
case  nitb  lliegreateometnow  en^ging  so  mnoh  attention.  The  report 
of  the  discovery  by  M.  Cruls  of  n  new  naked-eye  comet  was  in  itself 
enongb  toaronse  abeen  degree  of  interest;  foras  three  sucb  objects 
bad  already  been  observed  wltbin  tbe  last  tvelre  muntbs,  tbat  a  f<  urtti 
sbonld  follow  in  sncb  qnick  snccession  was  quite  an  nnpn-ctxli^nted 
event.  M,  Cnits'  discovery  bad  scarcely  been  published  in  En(>ltuid 
before  a  yet  more  nnnsnal  observation  was  made.  Mr.  Common,  of 
Ealing,  wLo  ever  since  the  accidental  discovery  of  tho  comet  "  Tewflk," 
dnriiig  tbe  total  eclipse  of  May  16  last,  had  persistently  examined  the 
neighborhood  of  tbe  Bnn  witb  wh^t  might  well  have  ai)[>eajetl  to  be  tbe 
forlorn  hope  of  detecting  some  comet  wandering  there,  was  at  length 
rewarded,  on  Sunday,  September  17,  by  the  sight  of  a  splendid  comet 
close  to  the  unn,  of  which  be  obtained  observations. 

In  the  extreme  sontb  of  Europe  more  favorable  conditions  prevailed ; 
and  the  comet  was  seen  on  September  18  at  a  large  number  of  places 
in  Italy,  Spain,  and  Algeria  in  Ml  daylight,  when  only  4°  from  the 
sun.  Aud,  indeed,  Mr.  Common  was  not  the  only  person  who  was 
fortnnate  enongb  to  see  it  on  September  17,  before  perihelion ;  for  a 
dispatch  ftt>m  Beos,  near  Tarragona,  announced  tbat  there  tbe  inhabit- 
ants were  aHtonished  to  see  a  comet  close  to  tbe  sun,  ho  that,  though 
only  1°.6  distant  from  it,  it  was  bright  enough  to  catcb  tbe  eye  of  casual 
gazers.  Indeed,  it  was  so  bright  thatitcoald  be  seen  even  through 
light  clond.  Its  tail  could  readily  be  detected  by  means  of  an  o{>em- 
glass  furnished  with  a  dark  g1»HS.  On  tbe  following  day,  however,  M. 
ThoUon,  at  Nice,  was  able  to  detect  some  portion  of  tbe  tail  without 
even  tbis  assistance,  for  he  says :  "  The  coma  aud  part  of  tbe  tail  visi- 
ble to  the  naked  eye  were  nearly  20'  in  length.  Their  outer  contour 
took  the  shape  of  a  half-ellipse  of  eccentricity  about  4,  and  the  fairly 
large  and  very  brilliant  nucleus  occupied  a  position  intermediate  be- 
tween the  apex  and  the  focns." 

Tbe  same  cloud-bonk  which  baffied  English  observers  on  this  and  the 
following  days  covered  tbe  north  of  France  likewise,  and  in  despair  of 
its  breaking  np,U.deFoovielIe  resolved  to  rise  above  it,  and  on  Friday, 
September  22,  prepared  for  a  balloon  ascent.  Fearing,  however,  that 
his  own  sight  was  not  sufficiently  good,  be  resigned  his  place  in  the  car 
to  M.  Maurice  Mallet,  whom  he  duly  instructed  as  to  the  observatiooR 
to  bn  obtained.  Tbe  small  dimensions  of  tbe  car  greatly  hampered  tbe 
adventurous  astronomer,  who,  bowever,  succeeded  in  making  a  sketch, 
and  in  obtaining  a  rongb  estimation  of  the  distance  IVom  the  son  and 
position-angle  of  tbe  comet. 

The  cloudy  weather  rendered  it  difficult  to  obtain  sufficient  obscrra- 
tioiis  to  form  an  orbit;  but  Mr.  8.  C.  Chandler,  jr.,  of  Harvard  College,  at 
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length  succeeded  iii  deduciag  approximate  elemeDts,  irlucb  showed  a 
remarkable  resemblance  to  those  of  comet  I,  1S80,  and  I,  1843. 
Per.  pass.  =  1882,  Sei>tember,  17.38,  G.  M.  T. 
Long.(Per.-node)  =   60O45'"J 

Long,  node =342    29  VMean  equinox,  1882.0. 

Inclination =  140   17  ] 

Log.q   =7.54407. 

The  reseniblance  of  the  orbit  of  the  great  comet  of  1880  to  that  of 
tlie  still  finer  one  of  1843  bad  attracted  the  earnest  attention  of  asl  rooo- 
mers  at  the  time,  and  most  bad  been  led  to  consider  them  one  and  the 
Bamet)ody. 

And  now  the  appearance  of  a  third  magnificent  object  on  the  same, 
or  nearly  the  same,  track  revived  the  discus-sion  which  took  place  iu 
1880.    Then  three  leading  theories  had  been  started. 

The  first,  of  least  probability  and  but  little  received,  saw  in  the  comet 
of  1843  a  return  of  the  comet  of  1GG8,  and  anpi>0Kiug  the  comet  of  17U2 
to  have  been  another  retnm  of  the  same  object,  considered  that  we  had 
here  a  comet  with  a  period  of  about  35  years,  vhich  hud  been  apparently 
Klowly  increased  to  one  of  37  years.  But  this  theory  rested  on  bat  very 
lilenderfoandatious;  and,  if  true,  it  is  obvious  tliat  onr  present  visitor 
can  claim  no  identity  with  his  predecessors  in  the  same  path.  Professor 
Weiss,  of  Vienna,  holdiug  a  somewhat  similar  view,  ascribed  to  the.comet 
a  constant  period  of  about  thirty-seven  years,  and  identified  it  with 
tho^  of  HOC.  1 1 79, 13C3,  1511,  and  1695,  but  not  with  that  of  1668. 

A  second  theory  suggested  that  the  comets  of  1843  and  1880  might 
HOW  be  independent  comets  traveling  on  the  same  track,  the  original 
IKuent  comet  having  suffered  disruption  at  some  much  earlier  visit,  and 
the  fnigmeuts  haviug  become  so  widely  separated  that  an  interval  of 
thirty-seven  years  now  takes  place  between  their  perihelion  passages. 
In  any  case  it  was  felt  that  the  bjiwthesis  that  so  brilliant  dq  object 
could  have  frequently  returned  without  any  observation  having  been 
made  of  it  was  quite  incredible. 

A  third  and  more  popular  theory  reganled,  indeed,  the  comets  of 
I6C8,  1843,  and  1880  an  one  and  the  same  obJe<:t,  but  supposed  that  its 
I»eriod  was  gradnally  being  shortened  through  the  resistance  experi- 
enced by  the  comet  whilst  passing  through  the  solar  atmosphere  at 
lierihelion.  M.Meyer w«it further back,and regarded Aristotle'scomet, 
U.  O.  371,  as  the  next  eaiiicr  appearance  to  that  of  1668.  This  theory 
(teemed  to  receive  strong  confirmation  by  the  apparition  of  the  present 
'  comet,  and  further  information  seemed  to  lend  it  greater  force. 

The  gn- at  comet  which  had  borne  the  names  of  ThoUon,  Common,  and 
Cmls,  who  had  each  in  turn  discovered  it  independently,  now  proved 
to  have  been  still  earlier  discovered  by  Mr.  Finlay,  first  assistant  at 
tbe  Cape  Observatory,  who  remarked  it  at  five  o'clock  iu  the  moruiug 
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of  Septomber  6,  and  who  obtained  the  foUowing  place  for  it  on  tlie  fol- 
lowing  day: 


Cape  mean  time. 
September  8, 17"  23"  68" 


R.  A. 
l«o  fiy  51". 


Mr.  Finlay  had  been  more  fortunate  tbantbesabeeqaentdiscoveiers, 
Dot  only  in  thus  anticipating  tbem  by  oey-eral  days,  bat  in  being  able 
to  retain  his  hold  on  the  comet  right  ap  to  its  coiuanctiou  with  the 
Ban;  and  bfr.  Qill  was  able  to  iufonn  the  Astronomer  Boyal  that,  "on 
Sunday,  September  17,  the  comet  was  followed  by  two  observers  with 
separate  iustroments,  right  np  to  the  son's  limb,  where  it  suddenly 
dii^ppeared  at  4>>  SO™  68*  Gape  mean  time."  This  observation  is  wholly 
unprecedented  in  the  bisUny  of  astronomy,  and  proved  most  valuable  as 
showing  how  exceedingly  unsubstantial  the  comet  was,  for  the  sun's  bril- 
liancy could  not,  as  some  have  supposed,  account  for  the  disappearance. 
Had  it  been  so  bright  as  to  have  become  invisible,  neither  bright  nor 
dark,  in  the  center  of  the  sun's  disk,  it  would  have  appeared  as  a  bright 
object  wfaen  seen  against  the  comparatively  dull  baokgroand  of  the 
regions  near  the  limb.  Had  it  harmonized  with  the  degree  of  splendor 
of  the  limb,  it  wonld  have  looked  dark  on  the  disk.  There  was  not, 
therefore,  enough  solid  matter,  or  that  matter  was  not  sofBoiently  aggre- 
gated, for  it  to  appear  as  a  spot  or  a  cloud,  bright  or  dark,  whilst  in 
transit. 

Mr.  Hind  had  meanwhile  computed  an  orbit,  which  compares  as  fol- 
lows with  those  which  Mr.  Tebbutt  obtained  for  the  1880  comet,  and 
those  of  Professor  Plantamoor  for  tbe  comet  of  1843: 


Comet  IMS. 

OnutUM. 

CoowtUB. 

„ 

Styt.    IT.  a« 

K  a  w'.o 

O.MSSOT 

M    41  il'.i 

Balroi.'nda. 

*  App.  eq.,  B*pt.  t5. 


But  this  orbit  would  give  the  comet's  distance  from  the  center  of  tlie 
sun  at  tbe  time  of  Dr.  Oill's  remarkable  observation,  on  September  17,  as 
only  IC^i  that  is  to  say,  it  should  bavebeenfaron  the  disk,  and  tatty 
V  from  the  limb  at  tbe  time  when  it  was  actually  seen  to  be  only  just 
entering  tbe  limb.  Mr.  Hind  cannot  think  this  discrepancy  due  to 
faults  in  the  elements,  for  they  represent  the  middle  position  within  1',- 
and  the  first  observation  was  taken  only  twenty  bours  after  the  one  at 
the  Cape  with  which  tbe  elements  are  in  so  little  accord.  There  is, 
therefore,  strong  reason  to  believe  that  the  comet's  speed  received  con- 
siderable alteration  whilst  In  the  immediate  neighborhood  of  the  son, 
and  Mr.  Hind  suggeste  tbe  probability  of  its  return  in  October,  1883. 
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Mr.  Chantller,  nsiog  tbe  above-meotioDed  Dnn-Echt  obsei-vation, 
witb  one  made  at  Wa«biugtOD,  September  23,  aud  Cambridge,  United 
States,  September  30,  found  tbat  a  paratiolic  orbit  gave  cousiderablo 
deviations  in  the  middle  place,  and  deduced  thirefure  tbe  following 
elliptic  eteoieDts.  The  elliptic  elements  obtained  by  Professor  Planta- 
mour,  for  tbe  comet  of  1843,  and  by  M,  Meyer,  for  tbat  of  1880,  are 
given  for  comparislon : 


Conwtiau. 

Comet  ISSO. 

Comet  1883. 

S.ptlT,1880.G.U.T. 

143     1   31  .3 

im.0 

T.tSutTSO 
0.MBI1T 

T.oties 

Il-nsyem. 

368=  Iff  <3".  i 

143    T  4a  '.a 

IRBO-O 
M.S1  T«n. 

8.B3Z7Mn. 

A  comparision  of  the  orbit  with  whatever  observations  were  avail- 
able seemed  to  Mr.  Obandler  to  confirm  tbe  periodical  nature  of  the 
comet,  ^though  further  observations  will  be  necessary  to  fix  the  period 
with  precision. 

Tbe  physical  appearance  of  the  comet  which,  like  that  of  1843,  and 
oulike  tbat  of  1880,  showed  at  first  a  decided  nucleus,  together  with 
■  tbe  above  intimatioQ  of  a  pedod  very  considerably  greater  than  that 
of  the  internal  from  1830,  January  27,  tbe  date  of  i>ei-ihi'lioD  of  the 
1880  comet,  suggest  that  perhai>s  the  1843  comet  suffered  disintegration 
wbeu  at  its  nearest  approach,  and  that  the  1880  comet  was  a  portion  ot 
its  less  condensed  material,  whilst  the  body  of  the  comet,  with  tbe  prin- 
cipal nucleus,  suflering  less  retardation  than  tbe  separated  jmrl,  has 
taken  two  and  a  balf  years  longer  to  perform  a  revolution.  The  re- 
markable discovery  made  by  Professor  Schmidt,  of  Atheus,  on  October 
8,  of  a  second  comet  only  49  S.  W.  of  the  great  comet,  and  having  the 
same  motion,  would  seem  rather  to  confirm  this  view. 

The  spectroscopic  observations  of  tbe  comet  have  only  been  less  in- 
teresting ttaao  the  questions  of  its  orbit  and  identity.  M.  Thollon,  who 
examined  its  spectrum  on  September  18,  witb  a  Steiubeil  spectroscope, 
having  one  prism  of  60°  of  dense  dint,  in  coiijanction  with  a  horizontal 
telescope  of  9  inches  aperture,  into  which  the  light  of  the  comet  was 
reflected  by  means  of  a  siderostat,  gives  the  following  description  of  it: 

"Although  working  in  full  daylight,  tbe  spectrum  of  the  comet  was 
very  bright;  its  leading  characteristic  was  the  presence  of  the  bright 
lioes  of  sodium.  We  at  once  saw  in  the  field  of  the  inntrnment  a  tolera- 
bly distinct  spectrum,  due  to  tbe  scattered  light  of  our  atmosphere,  in 
which  the  dark  Fraunbofer  lines  could  be  distingnished.  Upon  tbe 
background  of  this  spectrum  a  narrow  and  much  more  brilliant  coutin- 
uoos  spectrum,  given  by  tbe  nucleus  of  the  comet,  was  seen  clearly  de- 
tached.   From  the  height  of  the  spectrum  we  estimated  the  apparent  ' 
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diameter  of  tlie  oucleos  as  aboat  15".  Tbis  spectnim  estretebcd  very 
far  into  tbe  violet  Tbe  brigbt  lines  of  Bodium  D|  and  Di  were  given 
at  the  same  time  both  by  the  nncleas  and  by  the  neighboring  regione* 
From  their  length  we  estimated  tbe  apparent  diameter  of  the  part  of 
the  comet  which  displayed  them  at  1/5.  Tbey  were  neither  diffused 
itor  broadened,  bnt  narrow  and  perfectly  separated,  and  exceedingly 
biigbt,  especially  in  tbe  spectrum  of  the  uucleoa.  They  were  nearly  of 
tbe  same  brilliancy,  however,  the  most  refrangible  seemed  a  little  the 
brighter,  and  tbey  were,  in  short,  exactly  like  the  lines  given  by  a  dame 
moderately  charged  with  sodinm,  both  in  brightness  and  in  their  essen- 
tial characteristics.  Of  tbeir  identity  th4*re  can  be  doubt,  for  besides 
the  characteristics  which  we  have  just  pointed  ont,  we  compared  their 
IKtsitioos  with  those  of  tbe  Fraunhofer  lines  Di  and  Dj,  given  by  tbe  spec- 
tmm  of  tbe  diffused  daylight.  We  ascertained  that  the  bright  lines  of 
the  comet  were  not  exactly  superposed  on  the  Fraunhofer  lines,  but 
were  both  displaced  towards  tbe  red  by  a  very  small  amount,  the  same 
in  each  case,  equal  perhaps  to  ^  or  ^  of  the  interval  between  D|  and  Df 
We  therefore  concluded  that  the  comet  was  traveling  away  from  tbe 
earth  at  that  moment.  We  intended  to  measure  this  displacement  the 
next  (lay,  and  prepared  a  more  powerful  spectroscope  for  this  purpose; 
but  the  state  of  the  sky  did  not  give  as  tbe  opportauity.  Ko  part  of 
the  comet  showed  as  the  bands  of  carbon,  nor  any  band  or  line  other 
than  those  of  sodium,  perhaps  on  account  of  tbe  diffused  light,  which 
would  be  able  to  mask  bands  of  small  brilliancy. 

t'Tbe  singular  analogy  between  tbe  si>ectrum  of  this  comet  and  that 
of  comet  Wells,  observed  some  months  ago,  wUl  doubtless  appear  tbe 
more  remarkable,  as  preceding  comets  have  never  shown  tbe  lines  of 
sodium." 

Bnt  as  the  comet  has  receded  from  tbe  son,  the  ordinary  cometary 
hydrocarbon  bands  have  made  their  appearance,  and  the  ordinary  yel- 
low, green,  and  blue  bands  bad  become  very  conspicnons  on  October 
1,  whilst  the  sodium  Hues  were  very  much  fainter.  M.  Ricco,  at  Palermo, 
observing  up  to  October  11,  found  the  spectrum  of  the  tail  perfectly  con- 
tinuous, and  could  trace  it  right  to  the  end.  The  three  hydrocarbon 
bands  were  only  given  by  the  nucleus  and  a  region  of  some  ff  radius 
lonud  it. 

These  changes  in  the  spectrum,  as  the  comet  recedes  trom  perihelion, 
combined  with  the  reverse  changes  witnessed  in  that  of  comet  Wells 
as  it  approached  it,  seem  to  render  it  not  unlikely  that  sodium  would 
appear  iu  the  s|)ectrura  of  any  comet  which  should  approach  the  sun 
sufficiently  nearly;  that  it  is,  iu  fact,  an  indication  of  excessively  high 
temperature,  as  tbe  hydrocarbon  bonds  are  of  one  not  quite  so  great.  An 
intermediate  spectrum  of  which  no  definite  details  have  yet  been  sup- 
plied seems  to  have  been  observed  at  Dun-Echt  and  elsewhere.  M. 
Iticco  speaks  of  having  seen  many  lines  np  to  September  27,  a  band  in 
.  the  red,  a  line  in  the  yellow  near  and  after  Di,  two  others  in  the  greeQ, 
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and  an  enlarfreiuent  of  the  contiDiiooB  Bpectmni  in  the  greeD  nnd  blur, 
but  nras  uble  to  tnalio  no  mGaBurcs.  Hud  (Ictonninations  of  tbo  jtosi' 
tions  of  these  lines  been  possible,  we  inigbt  bare  Lad  mticb  very  iiitvr- 
e?ting  information. 

The  tail  of  tbe  comet  has  t  hrooRliont  resembled  Ibat  of  the  1843  comet, 
It  being  nearly  straiglit  and  very  brilliant  M.  Orals  representa  it 
as  being  about  30°  long  abont  ton  days  after  perihelion.  M.  Bil-co 
gives  its  breadth  as  varying  on  different  days  frum  1°  48'  to  2°  28'. 
The  soutbem  edge  has  appeared  stronger  and  brighter  than  the  north- 
ern, sometimes  remarkably  so,  and,  thongh  nearly  straight,  it  is  slightly 
convex  towards  the  soath.  The  nnclens,  circnlar  at  first,  has  shown  a 
Htrong  tendency  to  lengthen,  and  M.  Bicco  has  observi-d  it  as  double 

Astronomers  will  continue  to  seize  on  ever^'  possible  opportunity  of 
watching  this  most  remarkable  and  interesting  object  as  long  as  it  re- 
mains within  oar  view,  even  without  the  stimnlns  afforded  by  tbe  ex- 
pectation of  seeing  it  plunge  into  the  sun,  as  it  has  been  confidently 
prophesied  it  will  shortlydo.  If  it  shonld  tnni  oat-  as  here  snggeste<l,  that 
the  present  is  bat  its  second  return,  in  modern  times  at  least,  we  may 
have  to  wait  longer  for  the  final  catastrophe  than  is  perhaps  generally 
exi>ected ;  and  tbe  present  behavior  of  the  comet  would  perhaps  seem  to 
indicate  that  its  fate  wdt  be  accomplished  rather  by  s  gradna)  disinte- 
gration than  by  a  sadden  headlong  plunge  into  the  solar  orb. — Obtersa- 
lory,  1882,  ITovember. 

The  comet  of  May  17, 1882.— M.  Trfipied,  in  an  account  of  his  observa- 
tions made  in  Egypt  during  the  total  solar  eclipse  of  May  17,  which  was 
commnnicated  to  the  Academy  of  Sciences  on  the  19th  instant,  has  the 
following  interesting  note : 

"  Towards  the  middle  of  totality,  I  perceived  to  the  right  of  the  snn, 
a  streak  of  light,  slightly  curved  at  the  lower  part,  having  a  singular 
appearance  and  in  evident  discordance  with  the  rest  of  tbe  corona.  I 
did  not  for  an  instant  suppose  that  it  could  be  a  comet,  and  only  recog- 
nized its  nature  au  hour  after  the  eclipse  on  comparing  my  sketch  with 
one  of  the  photographs  obtained  by  Dr.  Schuster.  That  photograph 
plainly  showed  the  nnclens  at  a  distance  from  tbe  edge  of  the  snn  a 
little  greater  tban  the  diameter  of  that  body;  the  direction  of  tbe  tail 
agreed  well  with  what  I  had  drawn,  bat  I  had  stopped  the  streak  at 
mnch  too  short  a  distance  from  the  edge.  I  did  not,  however,  believe 
that  it  would  be' allowable  for  me  to  change  anything  in  my  drawing." 

Tbe  sketch  referred  to  is  copied  in  the  Comptes  rmdm  of  the  above 
sitting  of  the  Academy.    M.  Tripled  further  remarks: 

"The  brightness  of  tbe  comet  appeared  to  me  tbe  same  ae  that  of  the 
external  parts  of  the  corona." 

The  position  of  the  observing  station,  as  provisionally  determined  by 
M.  Trdpied,  is  io  longitude  V"  67°'  40*  east  of  Paris,  and  latitude  2C° 
33'  21",  where  the  middle  of  totality  occurred  at  8"  31"  53*  a.  m.  local 
nean  time.  M.  Tripled  says  in  the  week  following  the  eclipse  be  searched 
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for  tlie  comet  maay  tiioes  before  sonrise  and  after  sanset,  bat  witiiont 
detecting  it. 

The  comet  has  been  songbt  for  elsewbere,  tfaoagh  onfortanatelj  with- 
out enccees. 

The  refraetive  power  of  comets. — The  great  comet  1881,  III,  passed 
near  to  faint  stars  on  several  occaBions,  so  Dear  that  the  stars  were 
oerbdnly  shiniog  through  the  cometic  sabatance.  Daring  three  sucb 
opportooities,  Br.  Meyer,  at  the  Geneva  Observatory,  made  a  scries  of 
micrometer  measures  on  the  relative  posltioDs  of  tbe  staj*  and  the 
comet's  DQcleas.    This  last  was  sharp  and  well  defioed  like  a  star. 

The  preliminary  reduction  of  these  measnres  showed  that  the  light 
of  tbe  star  sofifered  a  refraction  in  its  passage  through  the  comet's  bead. 
The  whole  qaestion  of  snch  a  refaction  was  examined  by  M.  Cellerier 
(Archives  des  Sciences,  etc.,  de  Qenfeve,  Octol)er,  1882}  under  tbe  sup- 
position of  a  variable  density  to  tbe  cometic  matter,  which  was  further 
supposed  to  act  like  a  true  gas.    The  theoretical  solution  of  the  prob- 
lem is  given  in  a  simple  4brm.    Dr.  Meyer  has  applied  the  theory  to  the 
cases  in  hand,  aod  obtains  from  the  three  stars  the  following  values  of 
e,  which  is  tbe  refractive  power  of  tbe  cometic  matter  (8nppose«l  gaseous): 
29  June,      1882,  e  =  0.00000910;  14".3  =  d,. 
13  Jnly,       1883,  e  =  0.00000290;  26".3  =  d,. 
1  August,  1882,  e  =  0.000003IT ;  24".6  =  d,. 

The  Dumbers  d„  d,,  dj,  are  the  shortest  distances  of  the  stars  from 
tbe  comet's  nucleus,  reduced  to  what  they  would  have  been  if  seen  all 
from  a  distance  1.  Snpposing  the  density  of  the  gas  to  be  proportional 
to  the  square  of  the  distance,  and  tbe  refractive  power  of  the  gas  to  be 
directly  proportional  to  the  density,  the  three  values  of  e  above  can  be 
reduced  to  the  following  three  numbers  which  express  (on  this  hypoth- 
esis) three  different  determinations  of  the  refractive  power  of  the  gau 
at  a  distance  of  14".3  =  102,000  kilometers. 

29Jnoe,      e.   =0.00000910. 
13  July,  =0.00000936. 

1  August,       =  0.00000038. 

Dr.  Meyer  epitomizes  bis  results  as  follows: 

"  Tbe  substance  which  composed  the  head  of  comet  1881,  III,  behaved 
optically  like  a  gas,  and  its  refractive  power  at  a  distance  of  102,000 
kilometers  from  the  head  was  0.0000093.  This  refractive  power,  and 
hence  the  density  of  the  gas  itself,  varied  as  tbe  square  of  the  diHtanoe 
from  the  comet's  nucleus." 

Professor  Bredichin  has  issued  the  first  part  of  Vol.  Tin  of  Annale» 
de  rObservatoire  de  Moecou,  which,  in  addition  to  meridian  observations, 
contains  a  continuation  of  his  researches  upon  the  tails  of  comets,  tbe 
present  publication  including  the  comets  1881  b  and  o,  and  the  fourth 
or  great  comet  of  18S5.  Professor  Bredichin  has  reprinted  the  long 
series  of  physical  observations  on  tbe  latter  body  made  by  Dunlop  at 
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Paramotta,  N".  H.  W.,  wbicli  orifriQullj  appeared  in  Brewster'a  Edinburgh 
Journal  of  Science,  1827,  hdiI  nhicli  liare  beeu  a  good  deal  overlooked, 
that  periodical,  od  the  Contineut  at  least,  not  being  easy  of  accesa. 
Danlop'8  drawings  are  reproduced,  and  tbere  are  several  fifn^res  of  tbe 
two  bright  comets  of  1881.  With  regard  to  bis  inrestigations  gcnemllj', 
Professor  Brediebiu  concludes: 

"My  researches  on  all  the  comets  of  whieli  I  have  been  able  to  find 
observations  in  astronomical  literature  (3G  comets),  place  me  now  in  a 
condition  to  calculate  in  advance,  for  each  great  comet  that  appears, 
the  positions  and  the  figure  of  ita  tails  of  all  three  types.  It  is  evident 
that  the  relative  amount  of  matter  in  tails  of  difl^rent  types  cannot  be 
determined  in  advance,  and,  couseqaently,  observation  alone  can  show 
as  the  relative  brightness  of  the  types  and  the  possible  absence  of  one 
or  another  of  them.  Bat,  in  every  case,  tbe  positions  and  the  general 
form  of  snch  of  the  tails  as  become  visible  will  be  in  accord  with  the 
positions  and  figure  calculated  beforehand." 


VuJean. — ^n  the  report  of  the  director  of  the  Washburn  Obserratoiy 
for  1882,  is  given  an  accoant  of  experiments  with  the  Watson  Solar 
Observatory.  Tbid  we  give  in  full,  as  !t  probably  will  not  be  published 
elsewhere,  and  on  accoant  of  the  general  interest  ib  the  snccess  of  this 
experiment. 

The  solar  observatory  was  devised  for  the  pnrpose  of  seeing  a  planet 
or  stars  in  the  daytime. 

It  consists  essentially  of  a  covered  cellar  large  enongh  to  contain  an 
observer  and  a  six-inch  telescope.  From  the  north  wall  of  this  c«Uar 
a  tdbe  12  inches  In  diameter  and  65  feet  long  is  directed  to  the  north 
pole.  At  tbe  upper  (north)  end  of  this  tnbe-a  heliostat,  or  mirror 
driven  by  clocb-work,  is  to  be  placed.  Tbe  idea  is  that  the  images  of 
stars  Till  be  reflected  down  the  tnbe  by  tbe  mirror  and  seen  by  an  ob- 
server in  the  cellar  throagb  the  telescope.  When  I  took  charge  of  this 
observatory  tbe  building  was  entirely  incomplete,  and  no  instmments 
were  available  for  trying  tbeexperiment  I  have  borrowed  from  Profes- 
sor Langley,  director  of  the  Allegheny  Observatory,  a  heliostat  saltable 
for  the  purpose,  and  tbe  regents  of  tbe  nniversity  have  bongfat  from 
Mr.  Bnmbam,  of  Chicago,  bis  six-inch  Clark  telescope;  and  tbe  build- 
ing has  been  completed.  Six  weeks^have  been  spent  io  tborongbly  try- 
ing the  experiment.  Tbe  trial  is  now  concluded,  and  tbe  result  is  that 
tbe  solar  observatory  is  not  snitable  for  showing  stars  as  faint  as  the 
third  magnitude  In  the  daytime,  even  when  they  are  distant  fl-om  tbe  son. 

Therefore  tbere  is  no  use  in  proceeding  further  with  this  means  la 
the  searah  for  Vulcan,  which  was  estimated  by  Professor  Watson  to  be  of 
the  four-and-a-half  magnitude,  and  which,  from  the  nature  of  tbe  case, 
most  always  be  near  the  sun.  Tbe  detaOs  of  the  experiment  are  given 
in  the  following  extract  from  the  annual  report : 
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tbe  existence  or  non-existeiice  of  Yulcan.    It  has  eimply  been  sbown 
that  this  device  is  not  saitable  for  detecting  snch  a  plaoet. 

"I  may  meotion  that,  daring  tbe  sommer  of  1881,  this  same  experi- 
mpnt  was  tried  by  Dr.  LaDgley,  with  far  more  satisfactory  arraiigements 
than  those  of  the  solar  observatory,  and  that  it  n'as  a  failure  with  him 
also,  ami  that  Professor  Harrington,  of  Ann  Arbor  Observatory,  also 
fail^  to  find  soy  material  advantage  with  a  (horizontal)  tnbe  160  feet 
long." 

The  EarUt. — We  exti-act  from  the  Academy  the  following  review  (by 
O.  F.  Bodwell)  of  an  importaot  book  entitled  The  Physics  of  the  EartWa 
Crust,  by  the  Eev.  Osmond  Fisber: 

"The  author  in  twenty -one  chapters  discQBses  tbe  principal  facts  con- 
nected with  the  interior  heat  of  the  earth,  the  elevations  and  depres- 
sions of  its  sarface,  and  tbe  causes  and  effects  of  volcanic  action.  He 
sbuws  that  the  rate  of  increase  of  temperature,  as  tbe  distance  beneath 
the  earth's  surface  is  augmented,  is,  on  tbe  whole,  au  equable  one,  and 
may  be  taken  to  average  about  1°  F.  for  every  fifty-one  feet  (misprinted 
degrees,  p.  267)  ol  descent.  And  thns  at  a  depth  of  aboat  thirty  miles 
all  known  rocks  would  be  in  a  state  of  fUsion.  As  to  the  condition  of 
the  interior  of  tbe  earth,  we  are  first  led  to  a  discussion  of  tbe  density. 
The  snrface  density  is  between  :i.56  and  2.75,  while  the  mean  density 
of  tbe  whole  earth  is  5.5.  Tbns  tbe  density  considerably  increases  as 
we  approach  the  center  of  tbe  earth.  Everything  points  to  the  conclu- 
sion that  the  earth  has  once  been  in  a  molten  condition ;  tbe  main  ques- 
tion for  consideration  is  whether  it  is  still  molten  within,  or  whether 
this  condition  has  passed  away,  and  It  is  now  solid.  It  has  been  tboaght 
by  some,  however,  that  the  interior  of  the  earth  may  be '  potentially  bot' 
—that  is  to  say,  really  soUd,  on  account  of  the  enormous  pressure  to 
which  it  is  subjected,  bnt  ready  to  become  fluid  at  any  moment  when 
the  pressure  is  diminished  or  removed.  Having  discussed  the  argu- 
ments of  Hopkins  and  of  Sir  William  Thomson,  the  author  asserts  that 
the  requisite  great  rigidity  which  the  earth  must  possess  in  order  to  en- 
able it  to  resist  the  defonning  influence  of  tbe  attraction  of  the  sun  and 
moon  does  not  require  that  the  earth  should  be  absolutely  solid  from  the 
center  to  tbe  circumference.  A  rigid  nnclens  nearly  approaching  tbe 
size  of  the  whole  globe,  covered  by  a  fluid  substratum  of  no  great  thick- 
ness in  comparison  with  the  radius,  with  an  out«r  crust  of  less  density 
floating  upon  it,  would  meet  the  difficnlty.  'This  is  the  supposition,' 
says  the  author,  '  as  to  the  condition  of  the  earth,  which  appears,  on 
the  whole,  to  satisfy  best  tbe  requirements  both  of  geology  aud  of  phys- 
ics.' Thus  the  solid  nnclens  would  owe  its  solidity  to  the  great  super- 
incombeot  pressure,  while  the  outer  crust  would  owe  its  solidity  to  hav- 
ing become  cool  through  radiation,  while  tbe  fluid  substratum  would  re- 
main in  that  condition  because  it  would  not  be  submitted  to  sufficient 
pressure  to  render  it  solid,  while  it  would  retain  anfflcient  heat  to  render 
it  molten.    As  to  the  density,  von  Waltershansen  has  calculated  that 
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the  deoBitf  at  the  centeroftheearth  is  9.59  under  a  pressure  of  2,500,000 
atmosphei-es,  and  he  tbioks  it  probable  that  tlie  magma  beneath  the 
oater  crast  coDeiets  of  felspalbic  uiate rials,  passing  lower  down  into  ao- 
gitic,  and  finally,  at  the  uenler,  into  a  magnetic  magma. 

''The  nest  problem  to  be  discussed  relates  to  the  manner  in  which 
the  heat  and  the  gravitation  of  the  earth  have  produced  the  elevations 
and  depressions  and  puckeriogs  of  the  surface.  To  explaiu  this  it  is 
generally  thought  that,  as  the  cooling  of  tbe  earth  proceeded,  the 
ioterior  retreated  &om  tbe  solidified  crast,  and  that  tbe  latter  became 
crumpled  and  contorted  by  the  lateral  pressure.  The  author  has  cal- 
culated that  the  preasure  available  for  this  purpose  would  be  equal  to 
that  of  a  column  of  rock  of  the  surface  deusity,  having  tbe  same  section 
as  the  stratum,  and  2,000  miles  in  length — a  pressure  equal  to  830,200 
tons  ou  the  square  foot,  and  more  than  sufficient  to  perform  the  opera- 
tloD8  assigned  to  it. 

"Volcanic  eruptious  probiihiy  arise  from  liquid  masses  of  the  substra- 
tum gaining  access  to  tbe  surface,  and  we  must  conceive  that  tbe  water 
which  accompanies  all  volcanic  phenomena  must  be  present  in  the  mag- 
ma of  the  substratum.  'We  may  look  upon  tlic  state  of  igneoaqueous 
solution, '  observes  tbe  author,  '  as  one  in  which  the  water-snbstance  is 
in  a  gaseous  state,  and  the  combination  between  the  water-substance 
and  the  rock  is  probably  of  that  kind  which  has  been  termed  "  ooclasioD" 
of  gas  by  a  liquid.  An  examination  of  the  amount  of  contraction  which 
would  have  produced  the  existing  inequalities  of  the  earth's  surface 
shows  that  the  ocean  basins  are  not  the  result  solely  of  depressions  in 
the  upper  surface  only  of  a  crust  of  uniform  density,  bat  that  they  are 
due  to  the  greater  density  aud  general  depression  of  the  suboceanio 
crust.' 

"  According  to  tbe  author,  volcanic  energy  is  the  cause  of  the  compres- 
sion of  the  earth's  cmst.  Thus  he  reverses  the  theorj'  of  Mallet,  which 
makes  volcanic  energy  the  result  rather  than  tbe  cause  of  compressioo, 
and  he  shows  that  the  utmost  conceivable  amount  of  heat  capable  of 
being  obtained  by  his  theory  is  inadequate  to  the  purpose  assigned  to 
it.  He  considers,  moreover,  that  the  geographical  distribution  of  vol- 
canoes is  better  explained  on  tbe  supposition  of  a  thin  cmst  and  fluid 
substratum  than  upon  any  other. 

"'Their  linear  arrangement  points  to  their  being  situated  along  great 
systems  of  fissures ;  and  sncb  systems  of  fissures  are  indicative  of  a  thin 
crusl.  Fissures  which  i-un  for  long  distances  in  nearly  straight  contses 
point  either  to  a  movement  perpendicular  to  the  fissured  surfoce  or  else 
to  a  rending  pressure  within  the  fissure  itself;  while  on  the  other  hand 
fissures  which  are  caused  by  contraction  in  a  direction  parallel  to  the 
earth's  surface  would  divide  up  an  area  into  polygonal  fissures.  The 
former  arrangement  of  the  fissures  accords  best  with  the  distrihutioQ 
of  volcanic  ranges  and  suggests  a  thin  crust.* 

"  Volcanic  regions  are  either  oceanic  or  appertaining  to  the  coast,  and 
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it  is  probable  that  tbe  latter  are  closely  connected  witb  elevatioDH  of 
the  coDtinente  which  they  skirt,  while  the  oceanic  volcanoes  are  uot 
concerned  with  tnie  eleratory  action.  The  great  volcanic  chain  of  tbe 
Pacific  approximately  divides  the  earth  into  two  parta,  one  of  nbicU 
contains  the  chief  proportion  of  land,  white  the  other  contains  Aastralia 
and  nearly  all  the  ocean.  And  perhaps  the  area  of  Australia  has  been 
elevated  within  the  ocean  hemisphere  on  account  of  the  deflection  of 
tbe  great  Pacific  line  of  action  by  tbe  northwest  line,  which  passes 
throagh  Somatra  and  tbe  Malay  Archipelago,  and  which  meets  it  at 
the  sontheast  corner  of  Asia. 

"  Althongh  many  of  the  subjects  discussed  by  Mr.  Fisher  most  remain 
open  questious  nntil  we  are  f^  better  acqnuoted  with  the  conditions 
of  volcanic  action,  we  think  that  he  has  cleverly  argned  bis  points,  and, 
by  tbe  freqoent  application  of  a  rigid  mathematical  treatment,  has  re- 
moved bis  opinions  from  the  domain  of  those  pure  speculations  which  are 
too  often  applied  to  the  explanation  of  obscure  phenomena  connected 
witb  the  physics  of  the  earth." 

Geodesy  of  Europe. — Two  very  interesting  charts  have  just  been  dis- 
tribnted  as  supplements  to  the  proceedings  of  the  sixth  general  con- 
ference of  tbe  European  Geodetic  Survey  (held  at  Munich,  in  18S0). 
One  of  these  gives  all  tbe  telegrapbio  determinations  of  differences  of 
Umgitude,  and  the  other  give?  all  the  determinations  of  tatitude  nnil 
azimuth  (separately).  Such  charts  ftir  the  United  States  would  bo 
most  valuable. 

Atmo^kerie  refraction: — An  important  memoir  on  refructiou  has  beon 
lately  published  by  M.  Badan,  who,  after  a  discussion  and  comparison 
of  provions  theories,  gives  formalffi  and  tables  for  refhictiou,  in  which 
allowance  may  be  madefor  diflfereuce  in  the  rate  of  decrease  of  tempera- 
tore  with  the  height  above  tbe  earth's  surface  at  difl^ent  seasons  of  the 
year.  H.  Badan  also  discusses  the  case  in  which  tbe  surfaces  of  equal 
temperatnre  in  the  atmosphere  are  inclined  to  the  earth's  surface. 

The  Moon. — Selenography  has  lately  received  a  valuable  contribu- 
tion by  the  publication  of  tbe  sketches  of  portions  of  tbe  moon's  disk 
which  were  made  by  Tobias  Mayer,  at  Oottingen,  in  the  middle  of  the 
last  century.  Mayer  was  the  first  observer  who  constructed  a  general 
map  of  the  moon  in  which  the  positions  of  tbe  chief  Innar  spots  were 
laid  down  from  actual  measurements,  and  not  from  mere  eye-drafts. 
Tbe  intended  publication  of  his  Innar  sketches  at  the  end  of  the  last 
century  was  frustrated  by  tbe  death  of  Lichtenberg,  who  had  under- 
taken it,  and  Mayer's  smaller  general  map  remained  the  only  accessible 
result  of  his  selenographical  labors.  To  the  discussion  of  any  questions 
referring  to  physical  changes  on  the  moon's  surface,  the  evidence  which 
may  be  derived  from  trustworthy  sketches  made  at  an  eaily  period  is 
obviously  of  considerable  importance,  and  the  publication  of  Mayer's 
(rid  sketches  is  therefore  a  welcome  addition  to  tbe  available  sources  of 
information.    There  are  forty  sketches  made  between  June,  1748,  and 
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Jane,  1760,  and  these  are  reproduced  by  photoheliograpliy,  so  tbat  tbe 
copies  are  faithM  representations  of  the  originals.  They  are  accompa- 
nied by  a  copy  of  Mayer's  large  general  map,  of  nearly  fonrteen  inches 
diameter;  and  tliua  the  reanlts  of  bis  old  selenographical  observations, 
obtained  vith  humble  means,  hare  at  last  become  available,  and  a  debt 
long  due  to  bim  has  been  paid  by  tbe  Gottingen  observatory. 

Mr.  Henry  Harrison,  of  Kew  York,  has  publishMn  colored  lithograph 
representing  the  moon  as  the  "  tbree-days-old  crescent,"  or  as  it  appears 
three  days  after  tbe  time  of  new  moon.  As  tbe  ordinary  lunar  maps 
are  constructed  with  the  object  of  exhibitiug  tbe  general  topography  of 
the  whole  visible  surface,  they  do  not  represent,  and  are  not  intended 
to  represent,  the  real  aspect  of  the  moon  at  any  time;  and  it  is  necessary 
to  have  special  maps  for  special  phases  of  illaminatioir  if  they  are  to 
show  the  shadows  and  other  variable  features  which  are  so  strikingly 
characteristic  of  the  moon's  appearance  at  diflferent  hoars  of  the  lunar 
day,  Mr.  Harrison's  litbograpb  is  such  a  special  representation,  and, 
as  regards  general  resemblance  and  artistic  effect,  may  be  called  a  suc- 
cess. Though  it  does  not  show  more  than  a  small  portion  of  the  in- 
numerable details  which  the  telescope  reveals,  it  gives  a  good  notion 
of  the  telescopic  appearance  of  the  young  moon  as  seen  with  a  com- 
paratively low  power.  The  moon's  image  is  eighteen  inches  in  diameter, 
the  phase  represented  correspouding  to  tbe  time  when  the  crater  Messier 
has  emerged  into  the  light  of  tbe  rising  sun. 

Tbe  plat«  is  accompanied  by  a  little  descriptive  hand-book  and  an 
outline  map.  Its  publication  will  be  followed  by  that  of  t'^e  more  plates 
containing  similar  representations  of  five  of  tbe  most  interesting  phases. 

Experiments  have  repeatedly  been  made  with  tbe  object  of  produc- 
ing natural  imitations  of  tbe  craters  and  inequalities  xnsible  on  tbe 
moon's  surface,  and  it  has  been  found  that  the  figures  of  the  lunar  in- 
equalities can  be  closely  imitated  by  throwing  pebbles  upon  the  surface 
of  a  smooth,  plastic  mass  such  as  mud  or  mortar.  Mr.  Meydenbaner, 
of  Marburg,  uses  a  basis  of  dextrine  for  tbe  purpose  and  drops  small 
quantities  of  tbe  same  material  from  a  moderate  height  upon  that  basis. 
A  photograph  of  various  figures  which  are  thus  produced  show  a  re- 
markable resemblauce  to  the  various  inequalities  visible  on  themooD's 
surface.    (A.  Marth,  in  the  London  Academy.) 

Jhe  topography  of  the  planet  Mars. — Professor  Sobiaparelli  has  pub- 
lished a  second  important  memoir,  entitled  "Osservazioni  Astronomiche 
e  Fisiohe  snll'  Asse  di  Botazione  e  snlla  Topografia  del  Pianeta  Marte 
-  -  -."  (Beaia  Aecademia  dei  Lincei,  anno  cclxzviii,  1880-'81.)  By 
combining  his  observations  at  the  opposition  1879-'80  with  those  made 
at  tbe  favorable  opposition  of  1877,  he  finds  the  position  of  the  equa- 
tor of  Mars  referred  to  the  earth's  equator  as  follows :  Ascending  node 
(1880),  in  480  7'  .8  iaclination  36°  22'  .9— figures  differing  little  bota 
those  provisionally  adopt«d  by  Mr.  Marth. 
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Schroeter's  observations. — TLe  UniTersity  of  Leyden  baviDg  acquired 
in  1876  tbe  maDnscripts  and  copper  platea  of  Schroeter'a  great  aopab- 
lished  work  on  Mars,  "Areogrsphische  Beitrage  zur  genaDerii  Kennt- 
Dies  nnd  Beortheiiuog  dea  Flaneten  Mars,"  Professor  Bakhuysen  is 
about  to  bring  it  out.  SchioeteT  liad  all  bat  completed  it  at  the  time 
of  his  death,  and  bad,  indeed,  it  would  appear,  thoroughly  revised  the 
greater  portion  of  it.  Professor  Bakhaysen  states  that  haviag  red  aced 
Subroeter's  observations  for  the  position  of  the  axis  of  Mars,  he  finds  its 
longitude  362o  59'  and  the  latitude  6(K>  32'. 

Asteroids. — The  followiDg  is  a  list  of  tUe  Asteroids  discovered  in 


DiMwrend. 

Vo. 

Bj- 

Dlttonr- 
•r-«  Mo. 

J 

i 

2S5 

130 

^sr^'^ 

The  mast  o/ Ju/Jtter.— Dr.  Scliur  has  made  a  new  determination  of  tbe 
mass  of  Jupiter  ttom  heliometer  measures  of  tbe  satellites,  an  equal 
number  of  observations  being  made  on  each  satellite.  His  results 
are: 

From  satellite     I,  m  =  l-^(1050.918zk  1.667.) 
FromsatelUte    II,  m  =  l-^(1046.026±  1.425.) 
From  satellite  III.  m  =  l-^(1047.6ti5zk  0.646.) 
From  satellite  IV,  m  =  l-:-(1046.818±0.4S4.) 
so  that  having  regard  to  the  weights,  the  mass  of  J«j)i(*rial-T-(104 7.232 
:1:0.365),  the  sun  being  taken  as  nnity.    Bessel's  published  result  by  tbe 
same  method  was  1-^(1047.879),  but  Dr.  Schur  has  reduced  Bessel's 
work  anew,  having  regard  to  the  corrections  proposed  by  Auwers  to  tbe 
oonstantB  of  the  heliometer  (periodic  error  of  screw,  temperature  coeffl- 
cieot,  etc),  and  finds,  in  the  mean  for  Bessel,  1048.629  ±  0.198,  and  com- 
bining by  weights,  the  final  mass  of  Jupiter  ftom  observations  of  tbe 
sateUites  by  Bessel  and  Schur  is,  1-^(1048.311  ±  0.174). 

Dr.  Schur  brings  up  some  interesting  questions  in  regard  to  the  per- 
sonal errors  of  observations  of  the  satellites,  for  an  account  of  which 
reference  must  be  made  to  the  original  paper. 

Various  other  series  of  measures  of  tbe  satellites  are  discussed,  but 
no  changes  are  made  in  the  concluded  mass  otJupiier. 

The  mean  motions  and  the  periods  of  the  satellites  require  only  ex- 
trnmely  small  changes. 
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The  di$k  of  Jupiter. — Prof.  G.  W.  Hough's  annnal  report  as  director  of 
the  Dearborn  Observatory  at  Chicago,  for  the  year  1882,  is  mainly  de- 
voted to  the  reductioQ  aud  diecnssioii  of  the  cainerous  seriea  of  observa- 
tions on  the  spots  ui>ou  the  disk  of  the  planet  Jupiter,  made  with  the 
18J  inch  refractor,  luctuding  meaenres  for  position  of  tiio  great  red  spot, 
of  equatorial  white  spots  and  other  markings,  and  augfles  of  position  of 
the  equatorial  bolt.  The  observations  extend  over  the  period  from 
September,  1879,  to  March,  1882.  Those  made  in  1879  and  1880  showed 
that  the  red  spot  was  retrograding  with  accelerated  veloci^,  and  this 
drifting  has  continued  with  such  uniformity  that  Professor  Hongh  con- 
eiders  "the  position  of  the  spot  at  any  future  period  can  be  verj'  accu- 
rately computed."  It  was  found  that  all  the  observations  could  be  fairly 
represented  by  a  period  of  rotation,  varying  directly  with  the  time, 
and  the  discussion  leads  to  the  following  formula:  (1879,  September 
25  + tx  0.002098.,)  which  gives  9''  65°>  35*.9  for  the  mean  period  between 
September  25,  187d,  and  Maieh  29, 1882,  comprising  016  days,  or  2,214 
rotations  of  the  planet. 

Hence,  it  ia  inferred  that  the  apparent  rotation -period  has  increased 
about  four  seconds  since  the  opposition  of  1879,  showing  a  total  drift 
of  the  red  spot  in  longitnde  of  40,000  miles ;  and  Professor  Hongh 
regards  his  observations  as  evidence  that  the  great  red  spot  is  not  tiie 
solid  portion  of  the  planet.  "An  immense  floating  island,"  nearly  30,000 
miles  in  length,  and  more  than  8,000  in  breadth,  has  "maintained  its 
shape  and  size,  without  material  change,  during  more  than  three  years." 
He  has  &iled  to  recognize  any  lading  of  the  color  of  the  spot,  which, 
on  February  2  in  the  present  year,  he  judged  to  be  a  light  jiink,  as 
formerly.  Although  the  dimensions  of  the  spot  may  not  be  said  tA 
have  materially  changed,  the  micrometrical  measures  do  indicate  a 
diminution  in  length  to  the  extent  of  0".95  between  the  oppositions  of 
1879  and  1881,  at  which  latter  epoch  it  was  11".30  (reduced  to  Jupiter's 
mean  distance). 

The  direction  of  the  south  edge  of  the  equatorial  belt  was  nearty 
parallel  with  the  planet's  equator,  as  given  in  Marth's  epbemeris;  the 
north  edge  of  this  belt  was  found  to  be  sligLtly  concave. 

The  elliptical  white  spots  were  more  numerous  in  1882  than  previ- 
ously, but,  with  the  exception  of  two  situated  south  of  the  red  spot,  they 
were  seen  with  diflicnlly,  and  were  only  measurable  under  the  best 
vision.  The  two  spots  named  were  observed  systematically  during  the 
three  months  from  November  21, 1881,  to  February  23, 1882.  The  fol- 
lowing of  the  two  appeared  to  be  at  rest  relatively  to  the  red  spot  ttom 
November  23  to  December  6,  and  subsequently  to  drift  in  the  direction 
of  rotation  to  the  extent  of  about  41'^;  the  average  drift  during  the 
last  two  months  was  at  the  rate  of  fifteen  miles  per  hour.  The  preced- 
ing spot  also  did  not  retain  the  same  relative  position  in  longitude  with 
resi>eci  to  the  great  red  spot.  Professor  Hough  adds :  "The  observa- 
tions of  the  small  white  spots  during  1880  and  1881  prove  that  the 
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whole  sarface  of  the  planet  oatside  the  margin  of  the  equatorial  belt 
rotates  with  nearly  the  aaine  rate."  The  approximate  rotation-period 
for  the  principal  white  spot  between  the  edges  of  the  great  equatorial 
belt  was  9**  50*°  9* .8  from  observations  over  more  than  eight  months, 
which  is  the  same  as  for  thesecond  spot  observed  during  1880.  Hence, 
these  equatorial  white  spots  drift  in  the  direction  of  the  planet's  rota- 
tion, at  about  260  miles  per  hour,  or  through  a  complete  revolution  in 
about  45  days. 

Twelve  tinted  drawings  of  the  appearance  of  the  disc  of  Jupiter 
accompany  the  report;.  The  first  of  two  made  on  "July  3, 1880,  shows 
the  second  satellite  J  ust  entering  on  the  great  red  spot  at  16''  43".5,  and 
the  other,  made  nine  minutes  later,  shows  it  nearly  over  it«  center.  A 
cotch  was  formed  so  soon  as  the  satellite  touched  the  end  of  the  red  spot, 
and  when  completely  entered  it  appeared  as  white  as  when  outside  the 
planet's  disk. 


Obaervatoriet  of  the  United  States. — It  will  be  remembered  that  at  the 
accession  of  Professor  Pickering  to  the  directorship  of  the  Harvard 
College  Observatory  he  obtained  by  the  subscription  of  some  70  persons 
in  Boston  the  som  of  $26,000  ((5,000  a  year  for  five  years).  A  pamphlet 
report  on  the  scientific  work  accomplished  has  just  been  pQblished, 
which  shall  be  summarized  here.  The  work  is  spoken  of  under  the  head- 
ings of  the  various  instmmeats  employed. 

Large  equatorial :  This  has  been  chiefly  devoted  to  photometry  and 
many  new  (successful]  forms  of  photometers  have  been  devised.  The 
brightness  of  the  satellites  of  Mara,  Jvpiter,  Saturn,  Uranus  (two  only) 
and  IfeptvM  has  been  determined.  Some  200  double  stars  and  about 
100  bright  stars  with  faint  companions  have  been  measured  in  the  same 
way.  All  the  planetary  nebnlEB  have  been  similarly  measured  and  sev- 
eral new  ones  have  been  discovered  by  their  spectrum  only. 

Many  variable  stars  have  had  their  light  curves  determined  photo- 
metrically, and  several  new  ones  hare  been  discovered.  Fifty  points  on 
Che  moon  have  also  been  determined.  Bond's  zones  of  faint  stars  near 
the  equator  are  shortly  to  be  revised. 

Meridiao  circle:  The  zone  (50°  to  d5o  S.)  has  been  finished.  It  con- 
tains 8,300  stars  from  1  to  10th  mag.,  each  of  which  has  been  observed 
twice.  Two  hundred  and  fifty-eight  stars  have  been  observed,  each  6 
times,  for  the  Coast  Snrvey.  One  hundred  standard  stars  are  regu- 
larly observed  with  the  sun.  This  work  has  continued  for  3  years,  and 
trill  require  2  more.  The  graduation  errors  of  one  circle  have  been 
deteruuned. 

Meridian  photometer:  Every  star  visible  to  the  naked  eye  has  had 
Ita  light  determined  photometrically  on  at  least  three  nights,  many  on 
more ;  over  100,000  observations  were  made  in  3  years,  and  this  work  is 
now  completed.    Other  similar  work  is  planned.    Other  miscellaneous 
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work  of  importance  has  been  done,  but  is  Dot  mentioned  here.  This 
brief  summary  will  be  eufflcient  to  show  the  extraordinary  amount  (tf 
the  work  which  has  been  accomplished  during  the  5  jears  by  the  aid  of 
the  additional  endowment.  The  reasons  for  this  Professor  Picketing 
summarizes  as  follows,  and  they  deserve  careful  attention : 

"It  will  be  noticed  that  the  increased  work  is  quite  out  of  proportion 
to  the  increase  of  income.  This  is  to  be  expected,  since  a  large  part  of 
the  expense  is  the  same  in  either  case,  and  the  increase  is  directly 
available  for  the  attainment  of  scientific  results.  The  formation  of  a 
corps  of  skilled  assistants  also  requires  time,  and  a  delay  in  securing  a 
continuation  of  onr  present  income  would  seriously  reduce  our  capacity 
for  attaining  results  with  the  greatest  economy  both  of  time  and  money. 

"Ab  an  increased  expenditure  was  undertaken  before  the  completion 
of  the  snbscripJJon,  it  is  deemed  best  not  to  limit  the  present  report  to 
a  period  of  exactly  five  years,  bat  to  include  all  the  work  nndertaken 
since  my  first  connection  with  the  observatory  in  February,  1877. 

"  The  effect  of  the  subscription  may  be  summarized  in  a  few  words. 
Without  it  only  one  instrument,  the  meridian  circle,  was  kept  actively 
at  work,  the  large  telescope  being  comparatively  idle.  The  reductaoos 
even  of  this  one  instrnment  could  not  be  kept  up,  but  every  year  fell 
more  and  more  behindhand.  With  the  subscription,  the  large  telescope, 
the  meridian  circle,  and  the  meridian  photometer  are  in  constant  use. 
A  lai^e  number  of  the  old  observations  hare  been  published,  while  the 
remainder  have  been  reduced,  and  before  long  will  be  ready  for  pablica- 
tion.  One  volume  of  the  recent  observations  with  the  large  telescope 
has  already  been  published ;  another  volume  of  meridian  photometer 
observations  is  now  passing  through  the  press.  The  unfinished  volumes 
of  Annals  were  completed,  so  that,  as  is  shown  below,  onr  work  is  now 
koowD  through  twelve  quarto  volumes,  while  in  1876  but  four  had  been 
given  to  the  public  Eight  more  volumes  of  Annals  will  be  needed 
to  complete  the  publication  of  the  observationa  already  made.  The  ia- 
creased  rate  of  work  ensues  simply  because  the  corps  of  assistants  has 
been  more  than  donbled." 

WiUeU  Point. — A  very  interestang  report  is  pablished  by  General  H. 
M.  Abbot,  of  the  Corps  of  Engineers,  U.  8.  Army,  on  the  Hstroiiomical 
work  wiiich  has  been  done  dnring  1881  at  the  engineer  post  of  Willets 
Point,  Kew  York  Harbor.  It  is  to  this  school  of  application  that  yonug 
officers  of  engineers  are  sent  to  leant  the  practical  applicatioir  of  their 
studies  at  West  Point  They  are  taught  the  practice  of  military  sur- 
veying, mining,  torpedo  service,  etc.,  and  also  the  application  of  astron- 
omy to  military  and  boundary  surveys.  Each  year  a  general  order  is 
issued,  giving  the  results  of  the  past  year's  work.  The  order  for  1882 
may  be  summarized  as  below : 

For  local  time,  each  officer  makes  a  long  series  of  determinations  with 
various  instruments,  and  in  various  way&.  Using  the  portable  Irsnf^it, 
the  time  of  transit  is  at  first  recorded  by  an  assistant,  at  the  word  gives 
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by  the  obeerrer;  next,  the  observer  records  bis  own  tune  by  the  relay 
beat  of  a  chronometer  every  1  second ;  next  by  the  chronographic  method, 
and  lastly  by  the  beat  of  the  chronometer  itself  (every  0.5  second).  Be- 
ginDers  ase  these  methods  in  Huocession  in  the  order  named. 

Personal  equation  ia  studied  by  means  of  Eastman's  machine  (see 
Wash.  Ast.  Obs.,  1S75),  and  an  int«re8ting  table  of  resnlts  by  the  second 
method  of  marking  time  (the  relay  beat)  is  given. 

The  time  determinations  are  given  for  each  day  of  observatioiis,  with 
the  probable  errors. 

Time  det«rndnationa  by  sextant  observations  are  also  given,  and  by 
means  of  the  (known)  correction  of  the  standard  chronometer  the  error 
of  each  observation  and  observer  is  determined. 

We  quote  below  the  errors  of  the  sextant  Delta  t's  so  determined. 
(Usnally  10  altitudes  of  an  east  star  and  10  of  a  west  were  employed.) 
4«.0;  I'.O;  1».5;  13».7}  8'.2;  24M;  1'.7}  0».4;  1'.8;  CT;  3'.3;  2».8;  S-.C; 
5*.0.    These  are  the  obeervations  of  stndenta. 

The  latitude  is  determined,  first  by  zenith  telescope,  and  the  first 
process  is  the  evaluation  of  the  level  division.  This  is  done  by  each 
student,  and  of  the  set  for  1S81  the  largest  probable  error  is  +0".00S. 

The  observations  for  latitude  are  given  in  detail.  From  326  obseiva- 
tiona  of  84  pairs  in  1880,  the  latitude  was  foond  to  be  +40°  47'  21".59 
±  0".082.  From  591  observations  of  104  pairs  in  1881,  it  was  found  to 
be  4-40°  47'  2I".47,  a  difilerence  of  about  12  t^t  only.  Sextant  obscrva- 
tionsfor  latitnde  were  also  made.  The  errors  of  the  several  determina- 
tions were  1".!^  30".5;  14".8;  7".4;  0".9;  0". 5,  respectively. 

The  longitude  is  determined — 

Ist  By  lunar  culminations.  The  errors  were  found  to  he  (of  one  nighfs 
observations),  7».6lj  6'.99;  3M4;  15'.97}  3*.74;  21'.06;  14*.29;  24*.84; 
20«.58i  25'.04}  4«.06;  2«.28;  1».8I.  The  errors  of  each  limb  of  the  moon 
are  separately  shown. 

2d.  By  Jupiter's  satellites.    Errors:  2l*.02;  29*.48;  26'.95. 

3d.  By  lunar  distances  (sextant).  Errors:  4'.0;  25».0;  40*.6;  13».7; 
34'.7;  6».4;  5*.7. 

The  valae  of  a  revolution  of  the  micrometer  screw  of  the  small  (five- 
inch)  equatorial  was  twice  determined,  as  follows : 
R  =  19".362  ±  0".018  Polaris. 
=  19  .287  ±  0  .057       " 

The  displays  of  the  aurora  have  been  regularly  noted  since  1870,  Feb- 
roary  1.    The  number  for  each  year  is  as  below: 

1870,  99;  '71,  104;  '72,  94;  '73,  92;  '74,  35;  '75,  27;  '76, 17;  '77,  13; 
'78,  4;  '79,  16;  '80, :  2;  '81,  44. 

What  has  been  given  as  an  abstract  of  one  year's  work  in  one  depart- 
ment only  of  this  school  of  application  for  youug  engineer  ofBcers  ia 
BoiBcient  to  show  that  we  have  at  present  no  better  school  of  practical 
astronomy  in  America. 
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HaUtead  Obsert)atory.-~Tbe  new  telescope  at  Princeton  is  now  at  last 
ia  position  and  nearly  ready  for  work.  It  was  made  by  A.  Clart  & 
Sons,  of  Cambridge,  tbe  glass  disks  being  famished  by  Feil,  of  Paris. 

Tbe  diametei'  of  the  object-glass  is  23  inches,  and  the  focal  length 
within  an  inch  or  two  of  30  feet.  At  present  its  only  saperiors  in  the 
United  States  are  the  26-inch  telescopes  of  the  Kaval  Observatory,  at 
Washington,  and  of  the  University  of  Virginia.  In  Europe  tbe  27-iocb 
refractor  of  the  Tienoa  Observatory  and  the  2d-inch  telescope  of  Mr. 
Newall  surpass  it.  Five  other  iostrumenta  of  larger  dimensions  are  in- 
deed DOW  coostmcting,  two  in  Paris,  and  three  in  Cambridge ;  bnt  it 
will  be  some  time  before  any  of  them  are  finished. 

In  the  Princeton  telescope  the  lenses  which  compose  the  object-glass 
are  separated  by  a  space  of  nearly  seven  iaofaes,  allowing  a  free  oircn- 
tadon  of  air  between  them,  and  securing  a  rapid  equalization  of  temper- 
ature. This  constractioD  also  prevents  the  "ghosts"  (formed  by  re- 
flections between  tbe  tenses),  which  are  very  troablesome  in  some  large 
instruments. 

Tbe  spherical  and  color  corrections  are  very  fine  in  the  PiincetOD 
telescope,  and  tbe  performance  of  tbe  object-glass,  so  &r  as  can  be 
judged  from  a  few  nights'  use,  is  entirely  satisfactory.  It  is  intended 
to  devote  the  instrnment  for  the  present  mainly  to  spectroscopic  obser- 
vations of  the  stars.  Tbe  spectroscope  is  of  Obristi^s  direct  vision  form, 
which  has  been  snccessf^lly  used  at  Greenwich  for  several  years.  Mr. 
Christie  (Astronomer  Boyal)  very  kindly  supervised  its  construction 
<by  Hilger,  of  Londou),  and  there  is  every  reason  to  bipe  that  it  will 
prove  a  magnificent  instroment.  It  is  much  larger  and  more  powerfbl 
than  anything  ever  used  before  in  stellar  work ;  it  is  nearly  six  feet  long, 
and  admits  through  the  prisms  a  beam  2^  inches  in  diameter. 

A  four  horse-power  gas-engine  works  the  dome  and  shatters.  It  also 
drives  one  of  Edison's  dynamo  machines,  which  furnishes  a  powerfiil 
current  for  purposes  of  illumination,  and  for  producing  the  spectra  of 
metals  or  gases  to  be  compared  with  those  of  the  stars. 

YaU  College  Observatory. — From  a  late  report  of  Prof.  H.  A.  New- 
ton, director  of  Yale  College  Observatory,  we  learu  that  the  Board  of 
-Managers  are  to  proceed  at  once  to  erect  suitable  buildings  on  the  ob- 
servatory grounds  for  the  new  beliometer  just  received  from  Messrs. 
Bepsold,  of  Hamburg,  and  the  new  equatorial  telescope,  purchased  of 
Howard  Grabb,  of  Dublin,  last  summer.  The  towers  for  these  instni- 
meuts  are  now  being  erected,  and  the  beliometer  is  exi>ected  to  be  in 
place  by  the  first  of  August,  that  the  observers  may  have  ample  time 
to  prepare  for  the  best  use  of  the  instrament  at  the  transit  of  Venut  in 
December,  1882.  The  new  equatorial  of  eight  inches  aperture  is  ex- 
pected from  the  makers  about  the  middle  of  August,  and  it  will  also  be 
ready  for  use  early  in  the  autumn.  The  domes  for  these  instruments 
were  made  by  Mr.  Grubb.  The  longitude  of  the  transit  bouse  of  this 
observatory  was  recently  determined  by  exchanges  of  telegraphic  sig- 
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nals  on  fonr  nights  by  Prof.  "W.  A.  Eogers,of  Cambridge,  and  Dr.Waldo, 
an  exchange  of  observers  being  made  on  two  nigbts.  Tbe  difference  of 
longitude  between  tbe  meridian  circle  of  Harvard  College  Observatory 
and  tbe  transit  of  Yale  College  is  0>>  7~  10*^3  ;k  0*.0091. 

This  report  also  contains  the  second  annual  statement  of  Dr.  Waldo, 
astronomer  in  charge  of  the  horological  and  thermometrical  bureaus  of 
the  observatory.  This  kind  of  work  has  not  been  undertaken  anywhere 
else  in  this  country;  and  the  manner  in  which  it  Is  done  reflects  credit 
on  all  concerned. 

JAck  Observatory. — The  Lick  trustees  have  ordered  from  Messrs.  Bep- 
Bold,  of  Hamburg,  a  6-incb  meridian  circle  of  the  desigb  of  that  of  tbe 
Strasburg  Observatory.  Tbe  objectives  of  the  instrument  and  of  the 
north  and  south  collimators  are  of  six  inohes  aperture,  and  will  be  made 
by  Alvan  Clark  &  Sons.  The  objective  and  eye  end  of  the  circle  are 
interchangeable.  There  are  two  divided  circles,  A  and  B.  A  is  fixed  on 
tbe  axis  and  divided  to  2'.  B  is  movable  on  the  axis  and  is  divided  to 
2*  at  four  points  90°  from  each  other.  Every  degree  of  oach  circle  is 
nnmbered  with  an  engraved  figure.  There  are  fonr  microscopes  to  each 
circle,  one  revolution  of  theb*  micrometers  being  1',  aud  one  part  being 
1".  The  setting  is  done  by  a  reflecting  microscope  with  two  eye-pieces, 
one  north,  tbe  other  sooth.  The  axis  of  the  circle  is  itself  a  telescope, 
and  a  collimator  east  or  Trest  is  used  to  rectify  its  position.  The  hang- 
ing level  is  so  arranged  that  it  can  be  applied  while  the  instrument  is 
pointed  to  the  n'adir. 

The  flint  disk  for  the  36-incb  objective  to  be  made  by  Alvan  Clark  & 
Sons  for  tbe  Lick  Observatory  has  arrived  in  this  country.  Its  diameter 
is  97™*  (38.19  inches),  its  thickness  55°'°  (21.65  inches),  aud  its  weight 
170  kilograms  (375  ponnds).  A  month  was  required  in  the  cooling. 
A  crown  disk  has  also  been  cast  by  M.  Feil  (flls)  who  made  the  flint. 

A  sidereal  clock  ordered  by  tbe  Lick  trustees,  from  A.  Hohwu,  of 
Amsterdam,  has  arrived  in  this  country.  It  is  iu  all  respects  similar  to 
the  normal  clock  of  the  Washburn  Observatory,  described  in  its  publi- 
cations. Vol.  1, 1881,  p.  12 ;  and  to  a  clock  just  delivered  to  the  Pulkova 
Observatory.  Its  cost  is  about  $447.  Similar  clocks  are  mounted  at 
the  observatories  of  TJpsala,  Leyden,  Strasburg,  Brussels,  and  Tashkent. 
This  clock  bears  the  number  33. 

West  Point  Academy, — Alvan  Clark  &  Sons  arc  making  a  12.incb equa- 
torial for  tbe  obsen'atory  of  the  United  States  Military  Academy  at 
West  Pomt. 

The  following  list  of  dates  may  have  some  interest: 
The  collimating  eyepiece  was  first  proposed  (by  Bohnenberger) 

in  the  Astrotwmicke  Nachrickteity  Vol.  IV,  p.  330  in 1825 

Used  at  Madras  Observatory 1834 

Tried  at  KSnigsberg 1837 

Used  at  Edinburgh  for  nadir 1840 

Used  at  Oxford  for  nadir ^  1843 
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TTsed  at  Cambridge 1&46 

Used  at  Washington 1815 

Used  at  Greenwich — 1847 

MeCormick  Obtervatory. — Prof.  Ormond  Stone  of  the  OiDoinuatl  Ob- 
servatory, has  been  appointed  director  of  the  Leander  MeCormick  Obser- 
vatory of  the  University  of  Virginia.  The  institotion  ia  already  in  pos- 
session of  the  great  refracting  telescope  made  by  the  Olarks  a  few  years 
ago  for  Mr.  MeCormick,  who  generously  presented  it  to  the  university 
in  1S77.  It  cost  nearly  $50,000.  The  friends  of  the  nnirersity  have 
coutribnted  (76,000  to  endow  the  chair  of  astronomy. 

Warner  &  Si^azey,  of  Cleveland,  have  completed  arraogements  with 
the  director  of  this  observatory  (Prof.  O.  Stone)  by  which  they  are  to 
build  a  45-foot  iron  and  steel  dome  to  contain  the  26^inch  Clark  refractor. 

The  dome  is  to  turn  on  a  live  ring,  on  Qmbb's  plan,  bnt  the  rolls  are 
to  be  monnted  in  an  ingenioaa  manner  which  does  away  with  most  of 
the  friction,  and  allows  of  the  most  accurate  placing  of  the  ring  on  the 
track.  It  18  guaranteed  that  the  dome  (45  feet)  will  revolve  with  a 
direct  pressure  of  fifty  ponude. 

Foreign  obBervatories. — The  last  uumber  of  the  Vierteljakraschrift  Her 
Astronomiitcken  Qeaelltcluift  contains  reports  of  the  proceedings  of  some 
twenty  of  the  observatories  in  Europe  during  the  year  1881.  At  Berlin 
observations  for  the  zone  +  20°  to  25°,  were  actively  continued,  upwai-ds 
of  10,000  being  made  in  the  year.  The  Oioch  refractor  was  employed 
for  comets  and  small  planets,  etc.,  the  physical  appearances  of  the  comet 
1881  III,  receiving  special  attention.  With  the  Decliuograph  1,200  small 
stars  were  observed,  making,  up  to  the  end  of  1881, 12,329  stars,  mostly 
from  the  eleventh  to  the  thirteenth  magnitudes,  thus  determined  in  cod- 
nection  with  the  identification  and  observation  of  the  small  planets. 
At  Bonn  the  southern  ''Durchmostemng"  furnished  observations  of 
upwards  of  14,000  stars,  so  that  rapid  progress  is  being  made  with  this 
work  under  the  direction  of  Professor  Schoeufeld.  At  Brussels  astro- 
nomical physics,  as  well  as  meridian  observations,  have  been  attend^ 
to;  the  meteors  of  the  August  period  were  extensively  observed  over 
Belgium;  Christiania  was  mainly  occupied,  under  Dr.  Fearnley,  with  the 
sone  65*^  —  70°,  and  the  curious  circuDistance  of  the  existence  of  four 
variable  stars  in  this  zone  within  a  radius  of  1°  is  recorded ;  the  first, 
iu  20''  59"  20*  -I-  66°  8  "6,  has  been  estimated  by  various  observers 
from  6m.  (Lalaode)  to  9m.  (Argelander) }  the  second  is  in  20''  SO""  48* 
H-  67°  35* .9 ;  the  third  in  21''  7""  33*  4-  67°  54'.4,  and  the  fourth  iu  21'' 
ILm  49*  ^  ego  o'.9,  for  1855.0.  Baron  v.  Engelhardt,  at  Dresden,  has 
zealously  observed  the  various  comets  of  the  year,  and  has  made  111 
observations  of  19  minor  planets.  The  principal  instrument  in  the 
Baron's  observatory  is  an  equatorial  refractor  by  Howard  Grubb,  of 
Dublin ; .  aperture  SOe"""".  A  new  physical  observatory  has  been  erectwl 
at  Hergny,  Hungary,  by  Eugen  and  Alexander  von  Gothnrd,  the  posi- 
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tion  of  which  is  12"  49.8'  east  of  Berlio,  in  latitude  47°  16'  37". 
The  observatAry  is  provided  with  a  lO^-inch  eqaatorially-mounted  re- 
flector by  Browniiig,  of  Loadon.  Observations  were  commenced  in  the 
second  week  of  November,  and  chiefly  consisted  of  the  examination  of 
star-spectra.  At  Keil  an  8-inch  refractor  by  Steiiiheil  has  t>een  received. 
Meridian  observations  here  were  largely  devoted  to  circumpola,r  stars 
+  79°  to  82°,  bat  according  to  the  present  plan  the  otwervations  will  be 
continned  to  the  pole.  Leipsie  is  now  under  the  direction  of  Prof. 
H.  Bmna.  At  Land  the  zone  undertakeu  by  the  observatory  was  con- 
tinned,  more  than  5,200  stars  being  determined.  From  the  observatory 
of  Brera,  Milan,  Professor  Scbiaparelli  makes  the  welcome  announce- 
ment that  the  late  Baron  Dcmbowski  bad  confided  to  him  all  his  astro- 
nomical mauQscripts,  with  the  condition  that  they  were  to  be  atilized 
to  the  best  advantage  for  the  science.  His  measnres  of  double  stars, 
upwards  of  20,000  in  number,  will  be  published  under  the  auspices  of 
the  Acoademia  Reale  dei  Lincei ;  they  are  to  form  four  volumes,  of  which 
the  first  will  contain  the  measures  made  by  Dembowski  at  Naples  with 
his  FldssI  Dialy  tic  in  the  years  1852-'58 ;  the  second  and  third,  the  obser- 
vations made  at  Oalarate  on  stars  of  the  Dorpat  Catalogue,  and  the 
fourth,  the  measures  of  stars  in  W.  Struve's  appendix,  the  Pulkowa 
Catalogue,  and  double  stars  discovered  by  fther  astronomers,  more 
especially  by  the  eminent  American  observer,  Mr.  Bumham.  The  first 
volume  is  in  course  of  preparation.  At  Plonsk  Dr.  Jedrz^ewioz  con- 
tinues, in  his  private  observatory,  measures  of  double  stars  as  bis  prin- 
cipal work.  The  passages  of  the  red  spot  on  Jupiter,  by  the  middle  of 
the  disk,  were  micrometrically  determined  from  November  25,  1880,  to 
February  5, 1881,  from  174  rotations.  The  period  was  found  to  be  9** 
55»  34.11'.  ±  0.13",  and  at  the  same  time  the  jovicentric  latitude  of 
the  center  of  the  spot  was  found  —  22o.8,  and  its  length  in  degrees  of 
the  parallel  26°.4 ;  the  third  and  fourth  comets  of  1881  and  Encke's 
comet  were  also  observed  for  position.  The  physical  observatory  at 
Potsdam  was  in  full  activity,  and,  in  addition  to  the  more  special  sub- 
jects of  observation  undertaken  by  this  important  establishment,  an 
ext«n8ive  series  of  observations  of  variable  stars  was  secured  in  1881, 
From  Stockholm  Dr.  Hugo  Oylden  notifies  his  determination  of  tbe  par- 
allax of  tbe  star  Bradley  3077,  or  Bo.  240  in  ArgelandeHs  Calalogue  of 
250  stars,  forming  part  of  the  seventh  volume  of  tbe  Bonn  observations. 
The  resulting  valae  is  0".283  ±  0".046S.  This  star  bas  considerable 
propOT  motiou.  Prof.  B.  Wolf  communicates  &om  Zurich  the  monthly 
number  of  days  with  and  without  sun  spots,  and  t^e  relative  numbers. 
In  the  whole  year's  observing  days  the  sun  was  fi<ee  from  spots  on  five 
days  and  exhibited  spots  on  207. 

From  tiie  report  of  the  director  of  tbe  Paris  Observatory,  we  extract 
tbe  following :  The  asteroids,  which  have  been  observed  at  Paris  and 
at  Oreenwich  for  the  past  fifteen  years,  are  now  to  be  observed  at  Paris 
only.    It  has  been  found  at  Oreenwicb  that  the  bad  weather  seriously 
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interferes  with  the  progress  of  tbe  work ;  and  Admiral  Monchez  bos 
therefore  andertaken  tlte  whole  of  this  labor  at  Paris. 

The  observation  of  the  stars  of  Lalande  has  been  going  on  at  Paris 
for  some  years,  as  is  well  known.  During  tbe  past  three  years  this 
task  has  been  made  the  chief  work  of  the  meridian  service,  and  it  is 
hoped  that  the  whole  of  these  observations  will  be  finished  in  1682. 
The  catalogae  will  be  published  in  Paris,  and  it  is  expected  that  part 
1,  comprising  23,610  stars,  will  be  sent  to  the  printer  dnnng  the  year. 

This  will  be  the  most  important  contribution  to  stellar  astronomy 
that  conld  be  rendered. 

The  eiglit«en  observers  of  the  meridian  service  have  made  28,747  ob- 
servatiooa  daring  the  year.  The  observations  of  the  sun,  moon,  planets 
and  cometa  amount  to  1,013.  These  are  reduced  by  the  Bureau  des 
Galculs.  The  eqoatorials  are  employed  as  before  in  observations  of 
planets,  comets,  and  asteroids.  The  large  reflector  will  be  resilvered 
and  devoted  to  photographic  and  spectroscopic  work. 

The  meteorological  observations,  the  time-aervices,  and  the  astronom* 
ical  school  of  Mootsouris  continue  as  formerly. 

Visitors  are  admitted  (by  the  written  permission  of  the  director)  once 
a  month.  Four  hundred  persons  come  on  the  average,  and  the  uses  of 
the  various  instruments  are  explained  to  them  by  four  of  the  astrono- 
mers, in  regular  turn. 

The  observatory  is  about  to  undertake  an  investigation  of  the  varia- 
tions of  the  vertical,  which  have  been  remarked  by  Messrs.  D'Abbadie 
and  Darwin.  From  the  terms  in  which  this  research  is  spoken  of  in  the 
report,  it  is  evident  that  it  is  not  considered  to  be  one  which  promises 
to  be  very  fruitful  in  results.  The  large  refractor  is  still  in  process  of 
construction.  It  will  be  clear,  from  the  brief  riaum^  here  given,  that 
the  observatory  of  Paris  is  engaged  iu  work  fully  worthy  of  its  great 
uame  and  of  its  past  services  to  astronomy. 

The  commission  appointed  by  M.  Ferry  to  report  ou  the  eoustraction 
of  the  rotating  dome  for  the  large  refractor  of  the  Paris  Observatory- 
has  held  numerous  meetings  at  the  Gonservatttire  des  Arta  et  Metiers, 
Colonel  Laussedat,  director  of  tbe  establishment,  being  in  the  chair 
Only  two  projects  have  been  reserved  for  final  choice.  M.  Eiffel  pro- 
poses to  use  a  saline  solution  in  a  horizontal  circular  channel  placed  on 
tbe  wall  to  diminish  tbe  weight  of  the  rotary  roof. 

Owing  to  the  exertions  of  Admiral  Mouchez,  magnetical  observationa 
will  soon  be  resumed  at  the  Paris  Observatory,  in  subterranean  cham- 
bers which  have  been  excavated  in  the  newly  annexed  grounds.  These 
observations  will  be  self- registering  by  photography,  in  conformity  with 
the  instruments  established  by  M.  Mascart  at  the  College  de  I^noe. 
Direct  observations  will  also  be  conducted  with  the  old  instruments 
which  were  used  by  Arago,  which  were  famous  for  his  prognostications 
of  anrorie,  at  a  period  when,  the  electric  telegraph  not  having  beea 


D.gitizecbyG00glc 


iSTBONOHT.  B19 

invented,  manj-  days  must  elapse  before  the  arriTal  in  Paris  of  news 
from  the  nortbem  parts  of  Europe. 

A  credit  of  96,000  fraocs  ($19,200)  baa  been  granted  by  Uie  Chambers 
of  Belgium  to  found  an  observatory  at  tiie  University  of  Li4ge.  It  vill 
be  chiefly  devoted  to  the  instmction  of  students  in  geodesy  and  geo- 
graphical surveying. 

A  new  observatory  has  been  founded  at  Tashkent,  under  the  direc- 
tion of  Lieutenant  Fomerantzeff.    The  principal  instruments  are — 

1.  A  Bepsold  meridian  circle  of  4.82-incb  aperture  and  BS^l  focuB, 
with  a  circle  divided  to  2'  and  read  by  i  microscopes. 

2.  A  Merz  eqoatodal  of  6.34  inches  aperture. 

3.  A  sidereal  clock  by  Hobwn. 
The  geographical  position  is : 
Latitude,  40°  18'  32".2. 

Longitude,  2'-  SS"  62*.15,  east  of  Pulkova. 

From  two  letters,  printed  in  I/Astronomie,  we  learn  that  Don  Jos6 
Gonxales  has  built  and  eqnipped  and  also  endowed  a  small  observatory 
in  Bogota,  Colombia.  Its  principal  instrumeuto  are  a  4riaob  equatorial, 
a  small  meridian  circle,  spectroscopes,  &o.  The  fa9ade  bears  ^be  inscrip- 
tion: "  Obeervatoire  Flammariou. — A  la.France. — ^A  Flammarion. — " 

ASTBONOUICAL  BIBLIOQBAPHT. 

The  fonrth  and  last  fascicule  of  the  second  volume  of  Bibliographie 
de  PA»trmomie,  by  J.  C.  Houzeau,  director  of  the  Royal  Observatory 
of  Bnusels,  and  A.  Lancaster,  librarian  of  the  same,  has  lately  ap- 
peared. The  anthors  have  tabulated  the  number  of  astronomical  papers 
by  the  dates  of  pnblicatiou,  ttom  1600  to  1380,  and  have  plotted  there- 
salts  in  a  curve  of  astronomical  works,  which  illustrates  with  striking 
effect  the  rapidity  with  which  the  number  of  these  articles  is  increasing 
with  time.  Political  revolutions  have  but  slightly  affected  this  pro- 
gresBive  activity — excepting  only  the  great  wars  of  the  first  French 
empire^  which  occasioned  a  remarkable  decrease  in  the  number  of  pa- 
pers, the  epoch  of  greatest  depression  being  the  year  181S.  Important 
astronomical  discoveries  aud  events  have  had  the  most  marked  effect 
in  Btimnlating  the  production  of  astronomical  works;  for  example,  the 
last  trajisit  of  Teuus,  1874,  and  the  discovery  of  Keptnne,  1846.  Of 
some  1,800  articles  indexed  in  this  volume  of  the  Bibliographie,  6,000 
an  written  iu  the  French  langnage,  6,800  in  English,  4,400  in  German, 
800  in  Italian,  and  600  in  Latiu,  the  remaining  400  being  divided  un- 
evenly among  nine  other  languages.  The  four  most  prolific  names  are 
those  of  Secchi,  Lalaude,  Zach,  and  Bessel,  while  those  who  have  aver- 
aged the  greatest  number  of  papers  per  annum  during  the  period  of 
their  activity  are  Flammarion,  Seoohi,  and  Proctor.  The  sections  of 
this  volume  are  nine  in  nnmber,  and  relate  to  the  History  of  Astronomy, 
Astronomical  Biography,  Spherical  Astronomy,  Theoretical  Astronomy, 
Celestial  Mechanics,  Astronomical  Physics,  Practical  Astronomy,  lion- 

;,oogic 


332  SCIENTIFIC  BECOBD  FOB    1883. 

extent  of  the  Uoited  States  renders  a  single  time  impracticable,  for  by 
the  hour  at  any  placei  i»  only  songht  an  expression  foi  the  relative  posi- 
tion of  tlie  sun  in  regard  to  that  place.  At  the  noon  of  any  locality  the 
snn  is  on  its  meridian ;  at  1  o'clock  it  is  one  hoar  past  the  meridian;  at 
midnight  it  is  on  the  loner  meridian,  or  just  under  the  feet,  and  at  1 
o'clock  at  night  it  is  one  hour  past  the  lower  meridian.  All  this  is  very 
eiement»ry,  and  is  known  to  every  one. 

"'By  local  time  man  must  live,  move,  and  have  bis  being.  Other 
standard  for  his  daily  avocations  is  chimerical,  fit  tor  speculation,  bub 
utterly  impracticahle.  Sailors  have  for  a  long  time  kept  on  board  ship, 
for  their  practical  purposes,  two  times — namely,  local  time,  for  the  daily 
nses  of  life,  and  the  time  of  the  national  meiidian,  for  astronomical  par- 
poses.  This  is  Greenwich,  Parii,  Palkova,  or  other,  according  to  nation- 
ality. This  arrangement  at  sea  is  in  constant  use  by  a  Community  far 
from  a  learneil  one,- according  to  shore  standards.  The  system  must  be 
plain  and  practical  to  landsmen,  since  it  is  plain  and  practiced  by  sea- 
men. 

"'The  plan  of  time  zones  seeras  to  me  a  plan  for  legalizing  diver- 
sity. It  is  against  diversity  that  the  country  protests,  as  applied  to  rail- 
road service.  Two  neighbors,  separated  by  a  fence,  may  live  in  dififer- 
ent  zones,  or  two  villages  near  oue  another  may  have  diflferent  zones 
and  different  legal  times,  in  which  case  business  will  be  carried  on  be- 
tween tbem  with  more  difficulty  than  with  natural  time,  by  which  people 
dwelling  near  one  another  will  have,  substantially,  agreement  in  their 
watches.  Two  railroads  on  diflferent  sides  of  a  river  may  have  diflerent 
zones,  and  trains  collide  for  want  of  agreement.  Except  in  towns  of 
some  size,  no  one  would  know  his  zone,  for  the  zones  cannot  be  marked. 
The  State  lines  are  too  irregular  in  sba))e  to  serve  for  a  guide,  nor  have 
we  custom-houses  on  the  borders  to  inform  travelers  pf  the  name  of  the 
State  into  which  they  enter. 

'"Learnedsocietiesmayrecommendartiflcial  time  for  the  use  of  man, 
but  it  is  to  be  apprehended  that  *he  community  may  refuse  to  accept 
it.  When  the  laborer,  who  has  worked  from  snnrise  until  noon,  la 
gravely  told  that  noon  comes  at  1  o'clock,  will  he  not  object  t  In  short, 
men  will  continae  to  keep  natural  time  for  their  daily  uses,  whatever 
different  practice  conventions  may  recommend. 

'"In  conclnsion,!  beg  leave  to  recommend  that  in  the  railroad  guides 
the  time  of  Washington,  the  national  meridian  of  the  United  States,  be 
published  opposite  to  the  movements  of  through  traius,  leaving,  the 
trains  to  run  on  Boston  time,  or  Ogden,  or  San  Francisco,  or  such  other 
time  as  the  directors  may  prefer.  This  plan  invades  no  right  now  en- 
joyed }  it  changes  no  practice ;  it  only  adds  to  the  tables  a  few  colamna 
of  figures.  1  would  also  recommend  that  the  clocks  at  railroad  stations 
be  furnished  with  two  sers  of  hands,  gilt  hands  for  Washington  time, 
and  black  hands  for  local  time.  These  hands,  separated  by  a  constant 
difference  equal  te  the  differences  of  longitude,  will  always  nbow  at  a 
glance  the  time  required,  whether  local  or  Washington.'" 

The  second  paper  referred  to,  is  an  essay  read  by  Or.  Ulbrioht,  at  • 
convention  of  engineers,  which  met  at  Dresden  last  winter,  and  is  as 
follows : 

"  In  most  of  the  European  countries  the  inconvenienoe  of  varioos  looal 
times  has  been  pfutially  done  away  with,  by  accepting  the  trae  time  at 
the  capital  city  for  the  standard  time  for  the  rest  of  the  country,  as  has 
been  partly  done  by  the  railroad  companies  in  the  United  States;  «h(d« 
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trains  aniTe  at  and  leave  the  intermediate  stations  by  Xew  Tco-b  or 
Chicago  time. 

"Dr.  Ulbricbt  then  spoke  with  approbation  of  the  ingenious  plan 
proposed  by  President  Barnard,  of  Columbia  College,  Nev  York,  at  the 
oonventioD  held  recently  at  Cologne  to  discuss  some  of  the  debated 
points  of  intemational  law.  President  Barnard's  scheme  is  to  have 
the  earth  divided  by  twenty-four  meridian  lines  coirespnnding  to  the 
nnmber  of  hoars  in  a  solar  day,  and  to  have  the  inhabitants  of  each 
spot  on  the  globe  reckon  time  by  the  trne  time  at  the  nearest  meridional 
line.  By  this  plan,  all  places  would  register  minutes  and  seconds  sim- 
oltaneoosly,  all  over  the  world,  the  name  of  the  hour  only  being  differ- 
ent at  each  meridian  line.  If  this  much  coald  be  secured,  it  wonld  be 
a  vast  improvement  on  the  present  irregular  system,  but  it  would  neces- 
sitate perfect  standards  and  exceedingly  careful  and  accurate  distribo- 
tion  of  time  from  the  appointed  centers  or  standard  clocks. 

"The  'time  ball'  on  the  Wartberg  (a  mountain  near  Ileilbrunn), 
which  was  set  up  more  than  a  hundred  years  ago  by  that  many-sided 
genius,  Ooethe,  is  a  primitive  mode  of  distributing  time  from  a  central 
station  to  the  surrounding  stations,  and  modern  science  is  rajiidly  per- 
fecting this  system,  so  that  the  complete  unison  between  all  the  clocks 
of  a  couutry  is  only  a  question  of  time. 

"The  pneumatic  system  gives  unqnalifled  satisfaction  in  Vienna, 
where  it  has  been  thoroagfaly  tested,  and  other  places  are  introducing 
it;  bnt  the  most  infallibly  accurate  means  for  distributing  time  either 
long  or  short  distances,  is  electricity.  Simultaneous  action  in  clocks, 
no  matter  how  widely  separated  they  may  be,  is  insured  by  the  Hipp 
^stem  of  electric  comumuication,  or  the  Jones  system,  which  is  in  Sue- 
cessfnl  operation  at  Greenwich,  Berlin,  and  several  other  places.  In 
this  latter  system  the  pendulums  receive  their  impulse  by  the  opening 
and  closing  of  the  electric  cireuit,  so  that  all  have  a  simultaneous  vibra- 
tion. Of  course,  this  system  makes  no  allowance  for  the  differeuce 
between  the  time  of  different  localities. 

"The  Siemens  and  Halske  electrical  clocks  are  provided  with  a 
simple  little  apparatus  which  allows  the  minutes  and  seconds  to  be  re- 
corded on  each  clock  in  unison  with  the  central  clock,  but  as  the  hour 
strikes  it  moves  the  hands  back  or  forward  to  the  place  where  they 
belong  according  to  the  true  time  of  the  place. 

"The  system  invented  by  Dr.  Ulbricht  himself,  and  in  use  in  many 
of  the  principal  depots  in  Germany,  requires  the  pendulum-rod  to  be 
Homewhat  shorter  thau  usnal,  so  that  the  clock  will  gain  a  trifle  each 
bonr.  This  is  remedied  by  an  automatic  arrangement  that,  as  the  hour 
strikes,  stops  the  motion  uf  the  pendulums  in  all  the  secondary  clocks 
until  toe  center  clock  has  caught  np  with  them,  when  all  vibrate  again 
in  anison. 

"President  Barnard's  proposition  for  'cosmopolitan  time,'  as  he  calls 
it,  comprehended  still  further  changes  in  the  system  now  in  use,  which 
can  be  briefly  summed  up  as  follows;  After  having  decided  npon  the 
location  of  the  twenty-four  meridional  lines,  the  whole  world  should 
reckon  time  from  a  certain  one  of  these  tines.  For  general  convenience 
^d  to  avoid  Bbowing  undue  partiality  to  any  special  country,  probably), 
President  Barnard  suggests  the  meridian  passing  through  Behring 
Btrait  and  the  Pacific  Ucean,  for  the  starling  point,  and  the  time  mid- 
ni^t. 

"The  hours  of  the  day  should  be  connted  from  one  to  tweuty-foDTf 
inclosive,  doing  away  with  the  nnoecessar;  annoyance  of  dividing  the 
acdar  d^  into  P.  M.  and  A.,  u.    He  suggests  also  dial  the  hoars  might 
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be  designated  by  tbe  twenty-foor  letters  of  the  alphabet  (leaviag  oat  J 
and  W). 

"By  tbe  general  adoption  of  this  system,  or  even  a  modified  form  of 
it,  all  tbe  oonntries  in  the  world  would  thus  be  bronght  into  harmony, 
and  'cosmopolitan  time'  would  be  recorded  simaltaneously  on  the  faces 
of  alt  tbe  clocks  in  the  world,  the  incalcolable  advantages  of  which  most 
be  seen  to  be  fally  appreciat«d. 

"A  convention  of  geographers  lately  held  in  Venice  passed  resolntions 
expressing  their  approbation  and  admiration  of  President  Barnard's 
plan,  prophesying  that  the  present  zealous  agitation  of  this  subject  will 
before  long  bring  about  a  radical  change  in  the  systems  now  in  nse."— 
{From  tbe  Allg.  Jour,  der  Uhrmacherkunat.) 

Attronomical  prizes,  salaries,  &c. — The  French  Academy  of  Sciences 
has  recently  awarded  the  Lalande  prize  to  Dr.  Lewis  Swift,  of  Boches- 
t«r,  N.  T.,  for  his  discovery  of  seven  comets  in  four  years.  One  of  them, 
Comet  E,  1880,  which  is  identical  with  Comet  III,  1869,  discovered  by 
Tempel,  is  a  short-period  comet.  The  Yalz  prize  was  awarded  to  Dr.  D. 
Gilt,  astronomer  at  tbe  Cape,  for  hia  researches  on  the  solar  parallax, 
especially  for  his  observations  of  Mars,  at  Ascension,  in  1877. 

From  the  British  navy  estimates  for  188I-'82,  the  following  items  of 
interest  lore  extracted:  ^'■QreaaoieK  Observatory,  total,  £5,144.  The 
salary  of  the  Astronomer  Boyal  [to  be  reconsidered  on  the  appointment 
of  a  saccessor  to  Sir  G.  B.  Airy),  £1,S00;  of  the  chief  assistant,  £600; 
two  first-class  assistants,  £787;  fonr  second-class  assistants,  £1,017; 
expenses  for  repairs,  apparatus,  &c.,  £2,639.  Cape  of  Oood  Hope  Oh- 
tervatory,  total  estimate  for  salaries,  apparatus,  &c.,  £3,703.  Sa%tHeai 
Almanao,  £3,203,  incloding  salary  of  the  snperintendent,  £660.  The 
average  annual  sale  of  the  almanao  for  tbe  last  five  years  is  estimated 
at  16,749  copies.  The  chronometersoftberoyal  navy  cost£l,432;  and 
the  expenses  of  the  compass  department  are  £2,146." 
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By  Prof.  T.  Stebst  Hxtnt,  LL.  D.,  F.  B.  S 


EOZOIO  BOOEa. 

The  study  of  the  Eozoic,  or,  as  they  axe  often  o^ed,  the  Archeefiu 
rocks — the  Primary  rocks  of  older  writers— continaes  to  oooapy  more  and 
more  the  att«ntioD  of  geologists.  It  is  oow  generally  understood  that 
these  rocka,  like  those  of  Secondary  uid  more  recent  periods,  are  capa- 
ble of  Babdivision  into  great  stratified  groups,  the  relations  betveen 
wbich,  in  the  absence  of  organic  remains,  mnet  bedetermined  by  strat- 
igraphical  and  lithological  characters.  Of  these,  three  great  gronps — 
first  established  in  Xorth  America,  and  named  Laorentian,  Huronian, 
and  Montalban — are  now  recognized  in  many  parts  of  the  old  World. 

The  existence  in  the  Alps  of  an  older  granitio  gneiaa,  corresponding 
to  the  Laurentian,  and  a  younger  gneissic  series,  the  representative  of 
the  Montalban,  has  long  since  been  recognized  by  Gerlach,  Oiimbel, 
and  others,  and  the  relations  of  the  former  to  the  great  greenstone  or 
pieire  verdi  series  of  northern  Italy,  rightly  referred  by  Gastaldi  to  the 
Huronian,  has  attracted  attention.  It  should,  hoTever,  be  said  here 
that  this  series,  as  defined  by  him,  included  also  the  younger  gneisses 
Geological  studies  of  the  Simplon,  with  reference  to  the  proposed  rail* 
way-tnnnet  through  the  mountain,  made  by  Renevier,  shov  the  exist- 
ence there  of  an  older  gneiss,  called  by  Gerlach  the  gneiss  of  Antigorio, 
vfaich  is  well  seen  in  tiie  Val  de  Yedro,  where  it  Is  brought  up  by  an 
anticlinal  £rom  beneath  a  mass  of  younger  gneisses,  with  micaceous  and 
faomblendic  schists  and  crystalline  limestones.  This  latter  series  has 
a  great  thickness,  and  is  probably,  like  the  upper  gneiss  of  the  St. 
Gothord,  Montalban,  here  resting  directly  upon  Laurentian. 

The  carefbl  geological  studies  of  Stapff,  the  director  of  the  St.  Ooth- 
ard  tunnel,  show  at thebaseagranitoid  gneiss  (veined  granite  of  other 
observers),  to  which  belongs  the  Finsteraarhom,  overlaid  by  a  great 
series  of  gneisses  and  mica-schists,  with  serpentine  and  homblendio 
rocks,  through  which  the  greater  part  of  the  tunnel  passes.  These  form 
the  eonthem  slope  of  the  St.  Gothard,  as  well  as  the  basins  of  Unseren 
OD  the  north  and  the  Tictno  on  the  south  side.  They  have,  according 
to  Stapff,  an  aggregate  thickness  of  not  less  than  15,000  meters, 
bat  the  possibility  of  repetition  by  faults  and  nndnlations  should  not 
be  lost  sight  of.     Von  Haner  has  recognized  two  similar  series  of 


S26  SCIENTIFIC  RECORD  FOR    1BB3. 

gneisses  in  the  Aostrian  Alps,  besides  an  intermediate  gronp,  whiob  he 
compares  with  the  Ourouian.  Hnnt,  from  bis  recent  observations, 
announces  that  the  upper  gneissic  series,  as  examined  by  bim  on  the 
sonthem  slope  of  the  St.  Oothard,  and  in  the  Ticino,  are  clearly  of  the 
type  of  the  Hontalban  of  North  America,  seen  in  the  White  Monnt- 
ains  of  Kew  Hampshire,  and  near  Philadelphia.  The  tunnel  of  the 
St.  Oothard  passes  through  abont  2,000  meters  of  the  older  gneiss,  on 
the  north,  and  13,000  meters  of  the  younger  series,  the  strata  of  this 
along  the  line  beiug  generally  at  a  very  high  angle,  and  much  con- 
torted and  faulted,  but  often  lying  at  low  angles  in  the  Ticino.  The 
typical pttftre  verdi,  or  Hnronian  series,  is  here  wanting,  though  seen  over 
large  areas  in  northern  Italy,  with  its  serpentineB,  argilliten,  cbloritic, 
8t«atitic,  epidotic,  homblendic,  and  feldspathic  rocks,  including  so- 
called  gabbros  and  eupbotides.  Hunt  has  given  in  this  connection  an 
account  of  his  recent  observations  near  the  foot  of  Mont  Yiao,  in  the 
vicinity  of  Biella,  in  the  province  of  Novara.  Here  he  found  the  older 
gneiss  highly  contorted,  having  the  characters  of  the  Laurentian,  and 
including  bands  of  granular  limestone,  with  graphite,  pyroxene,  quartz, 
and  other  characteristic  minerals.  This  is  overlaid  to  the  westward  by 
an  area  of  the  pietre  verdi  or  Hnronian  series,  which  is  immediately  snc< 
ceeded  on  the  west  by  Montalban  gneisses  and  mica-schists.  Tlie  south- 
ward course  of  the  eastern  border  of  this  series  is  snch  as  to  rapidly 
reduce  iu  this  direction  the  considerable  breadth  of  the  Hnronian,  and 
if  continued  for  a  mile  or  two  beneath  the  superficial  deposits  in  the 
valley  of  the  Oervo  would  bring  the  newer  gneisses  in  juxtaposition 
with  the  Laurentian,  as  in  the  St.  Gothard  section. 

The  gneisses  and  mica-scliists  of  the  Saxon  Erzgebirge  have,  accord- 
ing to  the  same  observer,  the  lithological  characters  of  the  Montalban 
or  younger  gneiss  series  (and  the  same  is  true  of  the  Grannlitgebirge  of 
Saxony),  with  their  included  beds  of  gabbro  and  serpentine.  It  may  be 
here  remarked  that  the  characteristic  Montalban  gneisses  in  America 
pass. into  granulite  or  leptinite  on  the  one  hand,  and  into  gneiss  and 
qnartzose  mica-schist  on  the  other. 

Saner  has  found  in  several  localities  in  the  gneiss  and  mica^schist  se- 
ries of  the  Erzgebirge,  conglomerates  holding,  in  a  crj'stalline  gneissio 
matrix,  pebbles  occasionally  of  qnartzite  or  granular  limestone,  but  more 
often  of  gneiss.  These  rolled  masses,  often  several  inches  in  diameter, 
represent  different  varieties  of  gneiss  common  to  the  older  series  of  the 
Alps,  and  in  the  opinion  of  Hunt,  who  has  examined  them,  are  doubt- 
less pebbles  derived  from  Laurentian  strata.  He  has  noticed  a  simUar 
occurrence  of  granular  limestone  pebbles  in  a  homblendic  gneiss  in  Ae 
White  Mountains.  Pebbles  of  gneiss  are  also  found  in  like  conditions 
in  gneisses  in  Sweden  and  in  soatheastern  France. 

The  age  of  these  Saxon  gneisses  is,  according  to  Oredner,  clearly  pre* 
Cambrian.  The  late  researches  of  the  geological  survey  of  Saxony  have 
shown  that  this  is  also  true  of  the  gneissic  area  formerly  supposed  by 
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Naamaon  to  be  of  Paleozoic  age,  wbicb  isfonod  to  be  continnoas  with 
the  other  gneisses.  • 

Marr  has  lately  noticed  the  crystallioe  roclcs  which  nnderlie  the 
Cambrian  strata  in  Bohemia,  and  has  compared  the  older  or  bosal  va- 
ries of  gneisRes  with  limestones  to  the  Dimetran  of  Wales  (LaureDtJan). 
They  are  succeeded  nDcosformably  by  a  uewer  crystalline  series  of  green- 
ish Bchists,  with  coDglomeratos,  &o.,  which,  according  to  him,  resemble 
the  Pebidian  of  Wales  (Horonian).  These  constitate  the  stage  A  of 
Barrande,  and  are  sncceeded,  after  a  stratigraphical  break,  by  fossUif- 
erous  Cambrian  and  iSilnriao  rocks. 

The  crystalline  rocks  of  the  Tannus  were  regarded  by  Dnmont  as 
altered  Deroniau,  a  view  also  defended  by  Lossen,  bat  Gosselet  and 
Koch  hare  shown  on  stratigraphical  grounds  that  they  mnitt  be  older,  and 
are,  in  part  at  least,  Hurouian.  Hunt  had  already  examined  the  oon- 
tinoation  of  these  rocks  in  the  Ardennes,  which,  ttom  their  association 
with  Oldhamia,  mnst  be  at  least  at  the  base  of  the  Cambrian,  and  had 
compared  them  with  Hnronian.  The  question  of  the  development  of 
crystalline  miuerals  in  sedimentary  i-ocks  will  be  discussed  elsewh^^ 

Von  Bichthofen  has  examined  the  crystalline  rocks  of  northern 
Cbioa,  where  they  occupy  a  great  area,  and  are  divided  by  him  into  two 
groups,  which  he  compares  with  Laurentian  and  Huronian,  respectively. 
The  first  of  these  is  again  subdivided  into  two  parts;  the  older  is  a 
gneiss,  often  graiiulitic,  with  steep  dips  and  a  prevailing  northwest 
strike.  Besting  nnconformably  npon  it  are  newer  gneissic  rocks,8ome- 
timeK  honibleudic  and  chloritie.  Both  of  these  Bichthofen  wonld  refer 
totheLaureutian.  iieposing  ia  diauordauce  upon  these  is  a  third  divis- 
ion, described  as  a  series  of  green  schists  with  micaceona  and  horn- 
blendic  beds,  quartzites,  and  crystalline  limestones,  presenting  many 
variatioDS  in  different  districts,  but  regarded  by  Bichthofen  as  the 
probable  equivalents  of  the  Hnronian,  and  having  a  thickness  of  at 
least  10,000  feet.  These  crystalline  strata,  after  having  been  folded, 
faulted,  and  penetrated  by  intrusive  rooks,  were  subjected  to  great 
erosion  before  the  deposition  of  the  succeeding  series,  called  by  Bicht- 
hofen Sinisian,  to  be  noticed  below.  With  reference  to  the  twofold 
division  of  the  Chinese  gneisses,  it  will  remain  for  fnrther  studies  to 
<letermiue  whether  we  have  here  the  representative  of  two  great  divis- 
ions of  the  Laurentian,  and  whether  we  have  also  to  do  with  newer 
gneisses,  which  occasionally,  in  the  Alps,  as  in  parts  of  Kortb  America, 
rest  directly  on  the  pre-Hnroniau  gneisses. 

The  rocks  to  which  Bichthofen  has  given  the  name  of  the  Sinisian 
system  are  developed  with  similar  characters  over  wide  areas,  and  have 
an  aggregate  thickness  of  &om  12,000  to  20,000  feet.  They  are  de- 
scribed OS  consistiog  of  three  groups  ia  concordant  snccession ;  A  lower 
one  of  reddish  sandstones  aud  qnartzose  breccia,  a  middle  gronp  of 
limestoues,  sandstones,  and  arglllites,  and  an  upper  of  limestones,  in 


D.gitizecbyG00glc 


981^  SCIENTIFIC   BECOBD  FOB   1883. 

HlMihinTirnnin  remains  appear  for  tb«  Aret  time.    These  forms  are  OaiD- 
MHq,«flll  are  compared  vtth  the  Potsdam  of  Korth  America. 

"  '  e  pnblicatiODB  of  its  geological  sarvey  enable  as  to  arriTe  at 
nl  vieTB  with  reganl  to  the  Eozoio  rocte  of  India.  In  the 
r. legion  of  that  country  we  find,  stretcbing  from  Ceylon  to 
111  of  the  Ganges,  a  broad  area,  almost  anbroken,  of  granitoid 
IptiillKiTecks,  having  the  general  lithological  characters  of  the  Lacren- 
ttJMj.ltf  lin  many  parts  accompanied  by  crystalline  limestones,  whoBO 
■AiMlM^Jeal  resemblances  to  those  of  our  older  gneiasic  system  are 
tPtdlHnvwrn.  TheBnndelkhand  gneissic area, lying  alittletotbenorth- 
mMtodfttbe' great  belt,  is  coojectared  by  the  Indian  survey  to  be  distinct 
iCnaiMiaiiOlder  than  tbe  latter.  To  these  gneisses  succeed  a  great  nn- 
oHdSaanttble  series  of  what  are  described  as  transition  or  anbmetamor- 
iPBImltimn  These  inolade  qnartzites,  crystalline  limestones,  jasper-like 
M«||^,ii(lUcb,  in  some  cases  at  least,  have  the  composition  of  petrosilex 
MJ^Mteiporphyritic;  beds  of  specolar  iron-ore,  bomblendio  and  mica- 
oMOaMilllists,  sometimes  with  garnet,  stanrolite,  and  andalnsite.  It  is 
jpwIilllMf .  on  snpposed  by  the  Indian  geologists,  Medlicott  and  Blanford, 
tttaMttlltwei  transition  rocks  include  two  or  more  distinct  gronpe.  They 
tfneollf0feAt  bnt  nndetermined  thickness. 

JSotHUMO-  sacceed  what  is  called  the  Vindyhan  series,  wbicb,  thoogh 
^midljyijincoufonnable,  seemsj  in  some  parts  of  its  wide  distribatioDf 
ttPMtfttttibsnch  transitions  from  the  series  jnst  described  as  to  lead  to 
tlhPOBt^Mtnre  that  some  of  the  strata  incladed  in  tbe  former  are  really 
^MtMffttbe'lower  division  of  the  Vindyhan  series,  to  which  is  assigned 
0  thickness  of  2,000  feet.  It  includes  limestones,  qnartzites, 
l^,juid,in  some  parts,  crystalline  schists,  recalling  some  of  those 
filtOithe  older  transition  series.  It  contains  diamonds,  of  which 
iUAwttMBD  cot^ectnred  to  be  tbe  parent  rock.  Tbe  opper  division  of 
tlfae'Wii^baD  series  is  snpposed  to  be  anconformable  to  the  lower,  and 
ItHM^tttiiyiness  of  20,000  feet,  consisting  of  sandstones,  limestones,  and 
di|01Ufeie.  1^0  organic  remains  have  as  yet  been  observed  anywhere  in 
tttfegBMit  iSeries,  which  is  consequently  classed  by  tbe  Indian  survey 
trtttbJtedic  rocks.  It  is  well  argued  that  sncb  a  great  succession  of 
iHBliMTliiilliniriitn  would  seem  to  offer  tbe  conditions  for  the  preservatioD 
offtSwimnains  of  ordinary  Paleozoic  life,  had  sncb  existed  in  tbe  wide 
'Vnis^ltbao  .area.  This  series  suggests  a  comparison  with  the  Sinisiao 
mdhsiin  luortbem  China,  lying  below  the  Cambrian  (Potsdam)  beds. 
Ibi  umiiBSillar  India  the  Vindyhan  is  nnconformably  overlaid  by  the 
^mdlfiana  system,  the  base  of  which  is  upper  Paleozoic.  While  these 
Wrttntf^indyhnn  rocks  of  tbe  jieniosula  are  very  little  disturbed,  we 
iBldl  im  mnrtbem  or  estra-peninsnlar  India,  to  tbe  north  of  the  great 
lllittp^aqgstic  plain,  a  mountain-region  in  which  even  the  Tertiary 
flttHttoDMBr  I  evidence  of  the  great  disturbing  forces  that  were  displayed 
iiv  tUOfdlflvation  of  the  Himalayas.  The  gneissic  rocks  of  this  region 
anetfJAtii^nished  &om  tbe  reddish  sjenitic  gneisses  of  the  peninsula  by 
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being  wtiite  or  gray  in  color  and  are  associated  with  mndi  mica-scbisb 
Other  obBerrera  have  described,  in  the  vegioD  of  the  Upper  Himalftjas^ 
syenitio  gneisses  resembliog  those  of  the  peninanlar  type,  encoeeded  by 
yarioos  crystaUine  schists,  with  greeoBtones  and  soft  talcoid  slates. 

The  Eozoic  rocks,  to  which  Hicke,  in  Wales,  gave  the  name  of  Pebid* 
ian,  were  some  years  since  compared  lithologically  with  the  Horooian, 
Hunt,  in  pointing  this  out,  after  his  comparative  studies  in  the  British 
Islands,  referred  certain  crystalline  schists  in  eastern  Ireland  to  the 
Uontalban  series,  which,  as  he  had  previoosly  shown,  is  represented  ia 
Donegal  imd  in  the  Scottish  Highlands,  where  Pebidian  rocks  are»Iso 
largely  displayed.  Hicks  has  since  foond  there  a  series  of  crystalline 
strata,  which  socceed  the  Pebidian,  and  which  he  has  called  Upper 
Pebidian.  These,  as  they  are  the  predominant  rocks  in  the  Grampian 
Hills,  he  proposes  to  designate  the  Grampian  series.  They  consist  in 
large  part  of  tender  gneisses  or  grannlites,  with  mica-schists,  and  accord- 
ing to  Hant  have  the  litbological  characteristics  of  the  Mootalban  series, 
as  seen  in  the  Alps  and  in  North  America. 

Oallaway  has  contribated  important  observations  to  the  qneation  of 
the  age  of  the  yonnger  gneisses  foond  In  northwestern  Scotland,,  in 
Dnnness,  where  they  are  foand  in  close  association  with  an  older  gneiss 
recognized  as  Lewisiau  (Laorentian),  a  qaartzite,  a  limestone  with  a 
lower  Paleoeoic  (Arenig)  fanna,  and  a  younger  flaggy  gneiss.  This 
latter,  regarded  by  Nichol  and  others  as  pre-Cambrian,  has  been  by 
Hnrchison  and  his  followers  supposed  to  overlie  the  fossiliferoos  lime- 
atones,  and  to  consist  of  more  recent  or  so-called  Silurian  strata  in  an 
altered  condition.  Callaway  has  shown  that  the  evidence  of  this  super- 
position is  defective,  and  that  on  the  contrary  we  are  forced  to  conclude 
that  the  flaggy  gneiss  belongs  to  an  older  series  which  underlies  nncon- 
fonnably  the  limestones.  The  conclusion  to  be  deduced  from  all  the 
observations  op  to  this  time  seems  to  us  to  be  that  the  crystalline  strata 
of  the  Scottish  Highluids,  regarded  by  the  geological  survey  of  Great 
Britain  as  altered  Paleozoic  strata,  inclnde  representatives  of  various 
pre-Cambrian  groups,  including  Montalban  (Grampian),  Huronian  (Pe- 
bidian), and  Arvonian,  to  which  series  Hicks  refers  the  hdllejlinta 
eeries  foand  in  Glencoe. 

Callaway  has  also  described  the  pre-Cambrian  rocks  of  county  Wex- 
ford in  Ireland,  and  finds  beneath,  the  argillites  of  the  Longmynd  group 
with  OMkamia,  rocks  which  he  compares  with  the  Pebidian  and  Dime- 
tran  of  Wales  and  Auglesea.  He  maintains  that  there  is  here  no  evi- 
dence whatever  of  a  gradnal  passage,  such  as  had  been  asserted,  f^om 
the  crystalline  to  the  nncrystalllne  series,  either  in  Wexford  or  in  other 
localities  examined  by  him,  and  elsewhere  says :  "  every  ease  of  sup- 
posed metamorphic  Cambrian  or  Silurian  has  been  invalidated  by  re- 
cent researches,  and  we  are  driven  to  the  conclusion  that  within  the 
JSnglish  and  Welsh  area  there  is  a  presumption  in  favor  of  the  snppo- 
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fiitioD  that  any  district  of  altered  rocks  that  may  be  discovered  is  of 
Archfean  age." 

Bonney,  cootinaiiig  his  studies  in  the  vicioity  of  the  Lizards,  in  Oom- 
vall,  has  described  the  crystalline  schists  of  the  region,  of  which  he  has 
as  yet  published  only  a  preliminary  note.  These  rocks,  once  regarded 
as  altered  Paleozoic,  are  shown  to  be  Eozoic,  and  are  by  him  divided  into 
three  groups,  the  first  or  lowest  of  which  consists  of  greenish,  often 
micaceous  schists,  with  hornblendic  minerals,  which  he  compares  with 
the  Pebidian  of  North  Wales  and  Anglesea ;  the  second  group  is  char- 
acterized by  black  hornblende,  and  the  third  or  nppermost  is  described 
as  a  granulitic  group  with  bauds  of  quartzo-feldspatbic  rock,  the  last 
two  groups  beiug  remarkable  for  their  display  of  bedded  structure,  and 
the  three  appareutly  forming  one  continuous  series,  with  a  general 
northwest  strike.  The  upper  portions  recall  the  Montalban  series. 
We  shall  notice  further  on  the  serpentines  found  in  these  Eozoic  rocks, 
both  in  Cornwall  and  Anglesea,  together  with  those  of  the  Alps. 

W.  O.  Crosby  has  rendered  a  service  to  comparative  geognosy  by 
resuming  the  facts  known  with  regard  to  the  Eozoic  rocks  of  eastern 
South  America,  where  they  occupy  two  great  areas,  the  one  nortb  of 
the  Amazonas,  extending  east  to  the  Orinoco,  which  includes  the  vari- 
ous districts  known  by  the  name  of  Guiana ;  and  the  other,  and  still 
larger  region,  to  the  south  of  the  Amazonas,  which  forms  the  highlands 
of  Brazil.  This  area,  extending  through  thirty  degrees  of  latitude  and 
twenty-five  degrees  of  longitude,  is  separated  from  the  Andean  region 
by  a  broad  expanse  of  newer  rocks,  stretching  down  to  the  month  of 
the  La  Plata.  Hartt  has  shown  that  these  crystalline  areas  of  Gniana 
and  Brazil  were  above  the  sea  in  the  earliest  Paleozoic  times.  They  may 
be  compared  both  geographically  and  geolognostically  with  the  Laoren- 
tides  and  the  Atlantic  belt  of  North  America.  The  older  observations 
of  Darwin,  Pissis,  and  Liais  with  regard  to  these  rocks  are  confirmed  by 
the  later  ones  of  Hartt  and  of  Derby.  The  basi^  rocks  of  the  Bra- 
zilian highlands  are  gneisses,  often  granitoid,  with  crystalbne  limestones, 
occasionally  serpentintc,  with  Elozoon.  To  these  succeed  a  fine-grained 
gray  gneiss  or  teptinite,  often  schistose,  followed  by  mica-schists  and 
gneisses,  with  subordinate  beds  of  qnartzite.  The  two  types  correspond 
to  the  Lanrentian  and  Montalban,  respectively.  Elsewhere  in  south- 
ern Brazil  are  found  targe  areas  of  petrosiles  rocks,  and  of  others  having 
the  characters  of  Hnronian.  These  same  great  types  are  also  recog- 
nized in  the  Andes,  from  Pern  to  Patagonia. 

In  Guiana,  in  like  manner,  there  is  found  a  series  of  granitoid  and 
gneissoid  rocks,  compared  by  Jannetaz  to  the  older  gneisses  of  BroziL 
To  these  succeed  a  great  series  described  as  felstones  and  qnartzifer- 
ou B  porphyries,  which  are  probably  the  same  with  the  petrosilexes  of 
Bouthem  Brazil.  Accompanying  these  in  Guiana  is  a  series  of  horn- 
blendic and  schistose  rocks  having  the  characters  of  the  Horooian,  suc- 
ceeded by  a  newer  series,  described  as  resting  in  different  places  upon 
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th«  preceding  groups,  aod  coDeistins  largely  of  gneisaes  with  hornblendio 
and  micaceoua  schists,  the  latter  ofCeu  aboanding  io  garnet  and  stan- 
Tolit«,  and  including  great  veins  of  endogenous  granite,  the  whole  re- 
sembling the  npper  gneisses  of  Brazil,  vhicb  apiiear  to  belong  to  the 
MoDtaltwin  Beiiee. 

It  would  thne  seem  that  the  great  aeries  of  cryBtalline  rocks  marked 
b;  distinct  mineratogical  characters,  which  were  first  defined  and  named 
in  eastern  North  America,  are  repeated  with  the  same  stratigraphical 
relations  in  the  British  Isles,  in  central  Europe,  in  Asia,  and  in  Sonth 
America. 

THE  TAOONIC  EOCKS. 

Under  the  name  of  the  Tacouic  system,  as  is  generally  known,  have 
been  described  the  quartzites  and  sandstones,  with  granular  limestones 
and  intercalated  crystalline  schists  and  argillites,  fonnd  in  eastern  North 
America,  which  were  by  Eaton,  and  subsequently  by  E.  Emmons,  as> 
signed  to  a  horizon  between  the  older  crystalline  series  and  the  lower 
Paleozoic  strata,  a  portion  of  which,  under  the  name  of  Upper  Taconic, 
■was  at  first  included  in  the  Taconic  system.  The  Lower  or  tme  Taconio 
(Taconian),  first  recognized  in  the  Taconic  range  of  western  New  Eng- 
land, includes  the  Primal  and  Auroral  of  Bogers  in  eastern  Pennsylva- 
nia, and  the  Itacolamite  series  of  Lieber  in  the  Carolinas. 

The  grannlar  limestones  or  marbles  of  the  Taconian  have  been  by  dif- 
ferent geologists  referred  t«  various  horizons  more  recent  thau  that 
assigned  to  them  by  Emmons.  They  have  been  regarded  as  infra-Tren 
ton  (Calciferons,  Ohazy,  or  Quebec  group),  Trenton,  and  (Upper)  Silurian 
or  Devonian.  Each  of  these  views  has  been  sustained  by  specions  argu- 
ments &om  stratigraphy,  and  by  others  based  on  organic  remains  found 
in  rockssuppoeed  to  belong  to  the  limestones  in  question,  and  found  within 
the  limits  of  the  Taconic  belt.  That  fossils  cbaracteristio  of  each  of  these 
horizons  occur  in  such  associations  is  certain,  but  whether  the  great  mass 
of  the  limestones  belongs  to  any  one  of  these  three,  or,  as  supposed  by 
others,  to  a  still  older  Taconic  horizon,  is  a  question  which  many  geolo- 
^ts,  unacquainted  with  the  whole  of  the  facts  in  the  case,  regard  as 
nusettlod.  Iluut  has  maintained  the  view  of  Eaton  and  of  E.  Emmoos, 
that  these  rocks  belong  to  a  series  older  than  the  Potsdam  sandstone  of 
New  York,  and  has  endeavored  to  show  that  they  are  represented  in 
their  geognostical  and  lithological  relations  by  the  Hastings  series  of 
tbe  geological  survey  of  Canada,  which,  a  little  to  the  north  of  Lake 
Ontario,  rests  upon  the  Hurooiau,  and  is  overlaid  nncouformably  by  the 
Trenton  limestone. 

Crosby  has  pointed  ont  that  the  resemblances  already  traced  between 
tbe  geognosy  of  eastern  North  and  South  America  are  further  shown  in 
the  development  of  a  great  series  of  rocks  resembling  the  Taconian, 
alike  in  Brazil.  Guiana,  and  the  island  of  Trinidad.  In  Brazil  these 
have  been  described  as  a  newer  series,  resting,  according  to  Derby,  un- 
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conformably  open  the  older  crystolline  rocks,  and  coaaistiiig  in  great  part 
of  QQartzitea,  often  graoolar  and  sometimes  flexible,  constitating  tbo 
so-called  itacolnmite,  with  unctnous  taleoid  scbists,  oontainiDg  hydroos 
micas,  cbloritie  and  argillite  beds,  specular  scbistoee  iron -ore  (itabirite), 
and  great  masses  of  crystalline  limestone.  The  aoalogieB  between  this 
Brazilian  series  and  the  Taconian  or  Itacolnmite  series,  as  stodied  by  Lte- 
ber  ID  Soatb  Carolina,  were  long  since  pointed  out  by  him,  and  the  close 
resemblance  between  a  collection  of  these  rocks  teom  the  province  of 
Miuas-Oeraes,  in  Brazil,  where  they  are  largely  developed,  and  the  Ta- 
conian in  Pennsylvania,  was  later  insisted  upon  by  Hnnt.  The  ancient 
series  in  Brazil  has  afforded  no  organic  remains,  bat  being  nnconform* 
ably  overiaid  by  older  Paleozoic  rocks  is  cotyectored  by  Derby  to  be 
altered  Oambrian. 

This  Itacolnmite  series  is  the  source  of  the  diamonds  of  Brazil,  as 
shown  by  Oorceix  and  by  Derby.  While  these  gems  are  also  met  with  in 
secondary  and  derived  rocks,  they  are  fonnd  in  the  district  of  Diamao- 
tina,  in  certain  aoctnons  baDded  clays  which  are  seen  to  be  derived  by 
snbaerial  decay  from  schistose  beds  belonging  to  the  Itacolnmite  series, 
which  here  has  a  considerable  dip  to  the  eastward.  These  clays  are  of 
various  colors  [red,  white,  or  black),  from,  disseminated  iron-oxide. 
Associated  with  the  diamonds  in  the  clays  are  tourmalines,  mtile,  ana- 
tase,  martdte,  and  oligist,  most  of  which  minerals  have  been  fonnd  in 
qnartz  veins,  with  pyrites  and  gold,  traversing  tbe  Itacolnmite  series. 
Similar  clays,  derived  IVom  the  decay  of  the  accompanying  schists,  are 
fonnd  with  the  Taconic  qaartzites  and  limestones  thronghoat  the  Apal- 
lacbian  valley.  It  is  in  these  that  chiefly  occur  the  deposits  of  limon- 
ite  derived  by  ©pigenesis  both  from  siderite  and  iivni  pyrite,  which  are 
•0  extensively  mined  from  Vermont  to  Alabama. 

A  similar  Itacolnmite  series  is  seen  in  Oniana,  and  has  been  compared 
by  Jannetaz  with  that  of  Brazil.  Bocks  apparently  the  same  oocnr 
in  the  island  of  Trinidad,  where  they  were  many  years  since  studied 
by  Wall  and  Sawkins,  who  described  them  as  tbe  Caribbean  gronp. 
Since  this  they  have  been  examined  by  Gnppy,  anS  more  recently  by 
Crosby.  This  series,  which  is,  according  to  him,  not  less  than  10,000 
feet  thick,  consists  of  quartzitee,  with  argillitesand  hydrous  mica  schists, 
with  a  great  body  of  crystalline  limestone  or  marble,  somerimes  mica- 
ceous, succeeded  by  argillites,  hydrous  micaschista,  and  sandstones,  the 
whole,  according  to  Crosby,  strongly  resembling  the  Taconian  as  seen 
in  Massachusetts.  Overlying  nnconformably  this  ancient  series,  which 
appears  to  be  nnfossiliferous,  is  a  dark-colored,  compact,  fossiliferons 
limestone,  with  interbedded  shales,  in  which,  among  many  obscure  fonns, 
Onppy  recognized  Murcliisonia  Anna  and  M.  linearis,  both  fonnd  in  the 
Caleiferoas  sand-rock  in  Canada. 

Analogies  both  stratigraphical  and  tithological  serve  to  connect  the 
Caribbean  group  of  Trindad  with  the  Taconian  and  Itacolnmite  gronp 
of  North  and  South  Ameiiea,  and  to  assign  to  all  these  a  positicn  below 
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the  Cambrian.  iDasmnch  as  the  rocks  of  this  iofh^Gambriao  series  in 
Ontario  contain  the  remains  of  Eozoon,  the  Taconian  may  be  desig- 
nated as  BoEoic.  The  great  unfossiliferons  Sinisian  series  of  China,  and 
the  Vindhyan  series  of  peninsnlar  India,  may  perhaps  be  fbnnd  to  belong 
to  the  Taconio  horizon,  in  which  connection  the  association  of  diamonds 
with  the  latter  rocks  in  India,  and  with  the  ilacolamite  in  the  sonthem 
TTnited  States  is  not  vithont  signiflcanoe. 

PAI^OZOIO  BOOKS. 

The  Domenclatare  of  the  Lower  Paleozoic  rocks,  from  the  base  of  the 
Cambrian  to  the  top  of  the  Silurian,  has  long  been  a  matter  of  discns- 
eion,  Tlie  Cambrian,  as  originally  defined  by  Sedgwick,  extending 
above  the  Bala  group  in  Wales,  included  the  Llandovery;  from  which 
to  the  summit  of  the  Ludlow,  was  the  Silurian  of  Sedgwick  (Upper  Sila- 
rian  of  Mnrchison),  corresponding  to  the  third  fauna  of  Barraude,  and 
inclnding  in  North  Ameiica  the  rooks  from  the  base  of  the  Oneida  td  the 
Bommit  of  the  Lower  Helderberg.  The  Upper  Cambrian  of  Sedgwick, 
embracing  the  Arenig,  Llandeilo,  and  Caradoc  divisions  (the  Bala  group), 
-which  hold  the  second  fauna  of  Barrande,  was  from  the  first  claimed  by 
Mnrchison  as  a  lower  member  of  the  Silurian  system.  Subsequently  the 
Middle  Cambrian,  including  a  large  part  of  the  first  fauna  of  Barrande, 
was  also  claimed  under  the  name  of  Primordial  Silurian,  Mnrchison  wish- 
ing to  reserve  the  name  of  Cambrian  for  the  lowest  division  only  of  the 
original  Cambrian  system  (the  Bangor  group  of  Sedgwick),  which  other 
geologistshavesinoeattemptedtoanuextotbe  Silurian;  thus  obliterating 
the  Cambrian  from  geological  nomenclature.  While  this  extreme  view 
has  had  its  advocates,  others  would  maintain  entire  the  Cambrian  as 
originally  defined  by  Sedgwick,  and  others  still  have  proposed  to  limit 
thenameof  Cambrian  to  the  lowerand  middle  divisions,  and  to  give  to 
the  npper  division,  originally  claimed  by  Mnrchison  as  Lower  Silurian, 
tbe  name  of  Silnro-Cambrian  or  of  Cambro-Silnriau.  Lapworth  has 
adopted  a  new  solution  of  the  difficnlty  by  giving  to  tbe  [Jpper  Cam- 
brian of  Sedgwick  (Lower  Silurian  of  Mnrchison)  the  name  of  Ordovi- 
cian  (sometimes  contracted  by  him  to  Ordovian),  from  the  Ordovices, 
a  British  tribe  who,  at  the  time  of  the  Roman  couqnet,  held  UTorth 
WalCR  aa  the  Silures  did  South  Wales.  Tbe  upper  limit  of  tbe  Ordovl- 
cian  or  second  fauna  is,  according  to  Hicks,  the  bottom  of  the  Lower 
Llandovery,  and  its  base  the  summit  of  the  Lower  Tremadoc,  the  so- 
called  Upper  Tremadoc  or  Arenig  being  included  in  tbe  Ordovician.* 

In  Nortii  America  tbe  Oneida  forms  the  base  of  tbe  Silurian,  and  the 
Ordovician  will  embrace  the  Loraine,  Utica,  and  Trenton  (including  the 
Birdseye  and  Black  Biver)  divisions  of  the  New  Tork  series.  The  suc- 
ceeding Cbazy,  sometimes  absent,  perhaps  belongs  rather  to  the  Ordo- 
vician than  tbe  Cambrian,  which  latter,  as  thus  limited,  will  embrace  the 

*  Qtol.  Magatint,  ii,  vi,  1, 
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MeneviaD,  Potsdam,  aod  CsloiferonB,  inclodiDg  also  tbe  Qnebec  gronp 
(Upper  Taconic  of  Emmons). 

The  base  of  the  Ordovician,  as  thas  defined,  U  marked  b;  a  great 
stratigrapbical  breab,  attendant  on  coDtineotal  movemeDts,  in  eastern 
Kortb  America.  As  a  resolt  of  these  conditions,  this  series,  so  largely 
developed  in  the  valley  of  the  Saint  Lawrenceand  the  great  lakes,  rests, 
as  is  well  known,  in  many  places  directly  upon  the  Eozoio  (rystalline 
rocks  of  the  LanreDtides  and  the  Adirondacks.  To  the  soatb  and  east- 
moreover,  the  efiiects  are  seen  in  the  diminished  thickness,  in  changes  in 
litbological  characters,  and  even  in  the  absence  of  portions  of  the  series. 
Examples  of  these  changed  conditions  are  the  absence  of  the  Cbazy  iu 
localities  where  tbe  Trenton  rests  on  the  Eozoic,  as  well  as  in  others, 
where  it  rests  on  theOalciferous;  and,  moreover,  in  tbe  thinning  ont  of 
tbe  Trenton  itself,  and  its  disappearance,  or  its  replacement  by  argil- 
laceous beds  resembling  those  of  tbe  Utica  or  of  tbe  underlying  Qae- 
bec  group,  as  noted  by  Whitfield  and  others  in  the  vicinity  of  Albany. 
Similar  strata  of  Ordovician  age,  as  long  since  pointed  oat,  are  found 
in  eastern  Canada,  apparently  dipping  beneath  the  older  Cambrian 
(Quebec  grou])),  in  which  they  were  by  Logan  included.  Eecently 
Selwyn  has  found  in  this  region  portions  of  these  newer  fossiliferoos 
strata  tying  to  the  east  of  a  belt  of  crystalline  Huronian  rocks,  and  rust- 
ing directly  npon  tbe  latter.  Sncb  outliers  of  Ordovician  strata,  with 
fossils  of  Tfenton  or  Utica  age,  have  now  been  found  in  several  places 
among  tbe  crystalline  schists  of  the  Green  Mountain  belt  in  the  prov- 
ince of  Qnebec,  in  connection  with  lines  of  fault  and  downthrow,  which 
have  protected  these  newer  strata  from  erosion.  Becently,  also,  Dodge 
has  found  graptolitio  slates,  referred  to  this  horizon,  in  Penobscot 
County,  Maine. 

These,  and  other  similar  facts  show  the  former  extension,  under  more 
or  less  modified  conditions,  of  Ordovician  rocks  over  the  Cambrian,  and 
still  older  series  to  the  south  and  east  of  the  Saint  Ijawrence,  Champlain, 
and  Hudson  valleys.  The  great  belt  of  uncrystalline  sedimentary  rocks 
stretching  throughout  these  regions  along  the  western  base  of  the  crys- 
talliue  range  was  by  Mather,  and  later  by  Logan,  described  as  the  Hod- 
son  River  group,  and  supposed  to  belong  to  a  horizon  above  the  TrentoD 
limestone;  while  by  Emmons,  who  subsequently  assigned  it  to  a  posi* 
tion  below  this  limestone,  it  was  called  Upper  Taconic,  and  afterwards 
was  by  Logan,  who  adopted  the  view  of  Emmons,  named  the  Qaebeo 
group.  Researches  in  Canada  and  iu  Vermont  have  long  since  shown 
that  in  this  greatly  disturbed  and  involved  belt  are  included  fossilifeioas 
strata,  holding  all  three  of  the  great  lower  Paleozoic  faunas,  Cambrian, 
Ordovician,  and  SUorian. 

The  rocks  of  the  so-called  Hndson  River  gronp,  near  Ponghkeepsie, 
N.  T.,  have  recently  been  made  the  subject  of  studies  by  Dale,  Whit- 
field, Dana,  and  Dwigbt,  with  the  resnlt  of  discovering  tbeie  foasUif- 
eroua  beds  referred  to  the  various  horizons  of  the  Loraine,  ^benton. 
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Obazy,  and  Calciferons,  the  beds  of  the  latter  yielding  an  abDndant  and 
remarkable  iauna.  The  strata  are  here  affected  by  several  folds,  some 
of  tbem  iDTolviDg  even  the  newest  strata,  and  generally  have  a  steep 
easterly  dip.  Recent  observations  by  Dwight  show  a  direct  snperpo- 
sitioD  of  Trenton  apon  the  Calciferoaa,  probably  ancoDformably,  as  is 
seen  elsewhere  in  the  valley,  where  the  Trenton  lies  apon  the  slates  of 
the  so-called  Quebec  gronp.  The  greater  portion  of  this  latter  doobtless 
belongs  to  a  series  which  inclades  the  typical  Calciferoiis  as  a  stage,  bat 
the  stratigraphical  relations  of  the  latter,  as  seen  oear  Ponghkeepsie,  to 
the  Gambrian  slates  remain  to  be  determined. 

Marr  has  lately  studied  the  lower  Paleozoic  rocka  of  Bohemia,  where  he 
fonnd  the  stages  B  and  C  of  Barrande  to  rest  unconformably  upon  stage 
A,  the  latter  being  composed  of  crystalline  rocks,  which  Marr  compares 
■wiib  the  Pebidian  of  Wales  (Huronian) ;  B  he  considers  to  represent  ' 
the  Harlech  beds,  at  the  base  of  the  Welsh  Cambrian,  while  G  and  D 
are  equivalent  to  the  Lingala  flaRS  and  the  Tremadoc,  followed,  how- 
ever, by  represeutetives of  the  Areuig  and  Bala.  These  divisioua  thus 
include  representatives  of  the  first  and  second  fannas  of  Barrande, 
while  the  succeeding  stages  E  and  F  contain  his  third  fauna.  It  is 
in  X>  that  are  found,  according  to  Barrande,  what  he  described  as 
"  colonies  "  of  the  third  fauna,  which  he  supposed  had  existed  there  coa- 
temporaiieonsly  with  the  second  fauna.  Marr,  however,  after  detailed 
stratigraphical  stodies,  considers  these  apparent  associations  to  be  dne 
entirely  to  physical  disturbances,  or,  in  other  words,  that  they  are  to  be 
explained  by  faults  and  folds  by  which  the  younger  have  been  involved 
in  the  older  strata, 

Marr  has  also  discossed  the  question  of  nomenclature  and  dassificatioo 
of  the  lower  Paleozoic  rocks,  in  opposition  to  the  views  of  Barrande,  and 
in  BOpport  of  the  use  of  the  term  Cambrian  in  its  original  and  historic 
sense.  The  difGcnlties  in  the  way  of  arriving  at  a  general  application  of 
the  term  Cambrian  to  the  upper  division  of  Sedgwick's  system,  which 
Horchison,  by  a  mistake  in  stratigraphy,  included  in  fais  Silurian,  are, 
bowever,  so  great  that  its  general  adoption  seemb  !li|j||6ji(^le,  and  it  ^ 
to  meet  this  state  of  things  that  the  distinctive  term  Ordovician  or 
'^rdovian  has  been  proposed  for  this  division  of  the  lower  Paleozoic 
rocks. 

Lapworth,  in  the  Geological  Magazine  for  June  and  July,  1S81,  has 
made  a  detailed  comparison  between  the  lower  Paleozoic  rocks  of  Great 
Britain  and  Scandinavia,  and  Schmidt  has  done  the  same  for  the  Baltic 
provinces  of  Russia. 

OLASSmCATIOK  OP  ECJZOIO  AND  PALEOZOIC  KOOKS. 

For  the  bettor  anderstanding  of  the  nomenclature  of  the  great  sub- 
divisions of  the  Eozoio  and  lower  Paleozoic  rocks  referred  to  in  the 
preeeding  pages,  a  brief  summary  is  subjoined,  Daubered  in  ascend- 
ingorAer. 
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A.— K020IC  OB  AfiCH^AK. 

1.  iMurenlian,  (LogaDaDdHnDt,IS&4.}^LowerLaiireDt:ianof LogaD. 
This,  aa  origmally  defined  by  the  geological  aarvey  of  Canada,  included 
a  lower  division  of  granitoid  gneiss,  apparently  witboat  limestones 
(Ottawa  gneiss  of  Hunt),  and  an  apper  division  (Grenville  series  of 
Logan)  coDsistiog  of  gneisses  with  bands  of  granolar  limestone, 
qaartzite, and  iron-ores,  a  probable  unconformity  existing  between  the 
two.  The  lower  of  these  may  probably  correspond  to  the  Lewisiau  and 
the  apper  to  the  Dimetian  of  Great  Britain,  and  it  may  be  foood  de- 
sirable to  adopt  tbe  name  of  Lewisian  for  the  Ottawa  gneiss,  and  to 
restrict  tbe  name  of  Lanrentian  to  tbe  Grenville  series.  Both  of  these 
are  probably  inclnded  in  tbe  older  gneiss  of  the  Alps. 

2.  Norian.  (Hunt,  1871.) — Upper  LaarentiaD  or  Labradorian  of  Lo- 
gan. The  hypersthenite  rocks  of  Macntlocb  and  Emmons,  a  series 
in  which  granitoid  and  gneissoid  rocks,  essentially  composed  of  anor- 
thic  feldspars,  predominate,  with,  however,  intercalated  gneisses,  ^aarts- 
ites,  and  limestones  resembling  those  of  the  Lanrentian. 

3.  Armmian.  (Hicks,  1878.) — The  kiUltsflmta  or  petrosilex  group  of 
Sweden  and  Wales,  consisting  essentially  of  granular  or  crypto(a*yfital- 
line  qnartzo-feldspnthic  rocks,  often  jasper-like,  bat  becoming  gneissoid 
or  porphyritic,  interBtratifled  with  more  or  less  of  argillaceous,  <^oritic 
and  homblendic  rocks  like  those  of  tbe  succeeding  Haronian  series,  in 
tbe  base  of  which  it  was  at  flrst  inclnded  in  I^orth  America,  but  from 
which  it  seems  generally  separated  both  in  Ifortb  America  and  in  Wales 
by  a  stratigraphical  break. 

4.  Huronian.  (Hunt,  1865.) — The  Febidian  of  Hicks,  uid  the  lower 
part  of  the  pietre  terdi  or  greenstone  group  of  Italy. 

5.  Montalian.  (Haut,  1871.) — ^The  younger  .gneisses,  leptinites,  born- 
blendio  and  mieaceons  schists  of  North  America  and  central  Europe; 
the  Upper  Pehidian  or  Grampian  of  Hicks;  included  by  Gastaldi  in  t^e 
pietre  verdi  zone  of  northern  Italy. 

6.  Taconian.  (Hunt,  1878.) — Primitive  qnartz-rock,  lime-rock,  and 
argil1ir«  of  Eaton;  Lower  Taconic  of  Emmons.  Primal,  Auroral,  and 
Matinal  of  Bogers,  in  eastern  Pennsylvania;  Itacolumite  group  of 
Lieber. 

[In  1870,  the  name  of  Terranvan  was  proposed  by  Hunt  to  include 
the  groups  above  numbered  6  and  6;  bat  was  abandoned  byhimia 
1871,  when  tbe  name  of  Montalban  was  suggested  for  5.] 

7.  KcKeenian. — The  name  of  Keweenaw  group,  1873.  and  Eeweenian, 
1876,  was  employed  by  Hunt  to  dtstingnish  the  so-called  Upper  Cop- 
per-bearing rocks  of  Lake  Superior,  wliich  have  been  shown  to  be 
younger  than  tbe  Huronian  and  Montalban,  and  older  than  the  Cam- 
brian (Potsdam).  Though  they  occupy  a  horizon  not  far  from  tbe  Ta- 
conian they  differ  widely  from  it  in  character,  and  constitute  a  distinot 
fleries  whose  chronological  relations  to  the  latter  cannot  yet  be  deter- 
mined. 
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8.  Cambrian. — Lower  and  Middle  Csmbrian  of  Sedgwick ;  Cambrian 
and  Primordial  Silarian  of  Morchison,  containing  tbe  fintt  fanna  of 
Barrandfl.  Embraces iu  North  America  tbe  Meoevian  or  Acadian,  tbe 
Potsdam  and  OalciferouB  divisions  of  tlie  Kew  Tork  system,  and  the 
Upper  Taconio  of  Emmous  or  Qaebec  group  of  Logan. 

9.  Ordovvdan  or  Ordovian.  (Lapworth,  1879.) — Upper  Cambrian  of 
Sedgwick;  I^ower  Silnrian  of  Morchison;  Gambro-Siluriau  and  Siluro- 
Cambrian  of  others,  contaluing  tbe  second  fauna  of  Barrande.  Em- 
braces in  North  America  the  Chazy,  Trenton,  Utica,  and  Loralne  divi- 
sions of  the  New  Tork  system. 

10.  Silurian.  (Sedgwick) — Upper  Silnrian  of  Miirchison,  containing 
the  third  fanoa  of  Barrande.  Includes  in  .North  America  the  Oneida, 
Clinton,  Niagara,  and  Lower  Helderberg,  of  the  New  York  system,  with 
the  intercalated  Onondaga  or  Saliferons  group. 

11.  Dcronia^  or  Erian  of  Daweon;  the  Erie  division  of  the  New  York 
system. 

'     12.  Carboniferous. 

PAI.EOZOIC  BOOKS  OF  COLOBABO. 

S.  F.  Emmons  has  given  in  the  report  of  the  United  States  geological 
surrey  for  1881,  an  account  of  tbe  geoldgy  of  the  LeadvUle  district  is 
Colorado,  where  the  Paleozoic  rocks  are  associated  withnmnerons  erupt- 
ive masses  and  contain  large  deposits  of  argentiferous  lead-ores,  which 
hare  ^ven  to  the  region  its  economic  importance.  To  the  west  of  the 
Front  or  Colorado  Range  rises,  with  a  gentle  slope  to  the  east,  the  Mus- 
qnito  or  Park  Bange,  attaining  11,000  feet,  and  sinking  abruptly  on 
the  west  to  the  Arkansas  Valley.  This,  which  is  sixty  miles  long  and 
fifteen  miles  wide,  is  limited  to  the  west  by  the  broad  and  lofty  Sa- 
watch  Bange.  Within  the  valley,  on  the  western  flank  of  the  Musquito 
Bange,  is  situated  Leadville,  10,150  fleet  above  the  sea.  We  here  find 
reposing  on  the  Eozolc  rocks  of  the  range  a  series  of  Paleozoic  strata 
conaistiDg  in  ascending  order  (1)  of  200  feet  of  strata,  chiefly  quartzites, 
described  as  Cambrian ;  (2)  200  feet  of  white  dolomitio  Silurian  lime- 
stone, to  which  SQCceed  (3)  about  4,000  feet  of  Carboniferous  strata, 
having  at  their  base  200  feet  of  blue  limestone,  and  at  the  summit  from 
1,000  to  1,500  feet,  the  Weber  grits  and  shales  intervening.  The  Kanab 
section  on  the  Colorado  exhibits  a  simitar  thickness,  a  remarkable  con- 
trast with  the  Wahsatcfa  in  Dtah,  where  King  found  a  series  of  30,000 
feet  of  Paleozoic  strata,  including  ac  the  base  12,000  feet  of  sandstones 
and  shales,  regarded  as  Cambrian,  but  without  observed  fossils  save  in  a 
few  feet  at  the  top,  which  carry  a  Potsdam  fanna.  The  Mesozoic  of  the 
Leadville  region,  which  probably  attained  1,000  feet,  has  been  removed, 
but  the  Paleozoic  strata  include  eruptive  rocks,  mostly  of  the  Mesozoio 
period.  These,  which  are  described  as  quartziferons  porphyries,  some- 
times granite-IUce,  and  diorites,  are  found  in  the  Paleozoic  series  as  inter- 
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posed  sbeets,  vliich  were  spread  out  between  deep-lyiug  sediiDeiitai7 
strata  before  tbe  folding  and  faulting  of  tbe  latter.  A  layer  of  wbite 
qnartziferous  porpliyry  overlicB  tbe  bine  limestooe  in  tbe  lower  part  of 
tbe  Carboniferoas,  and  rariea  Irom  1,000  to  100  feet  in  tbicknesa,  or  tblns 
oat  altogether.  Other  sheets  of  emptire  rock  are  foond  in  tbe  qaaitz- 
ite  below  and  at  various  other  horizons,  in  parts  of  the  region  as  higb 
as  the  Jnrassic.  The  ores  of  the  district,  prinoipally  argentifeioas 
galena,  and  tbe  products  of  its  alteration,  are  foand  chiefly  in  tbe  bine 
limestone  beneath  tbe  great  porphyry  sheet,  bnt  also  in  the  white  dol- 
omite below,  and  even  in  the  qnartzite.  They  occar,  as  is  osaally  the 
casein  depOBitsofthiaDature,inirregalar  cavities  in  the  limestone.  Em- 
mons is  disposed  to  believe  the  source  of  the  metals  to  be  in  the  eruptive 
rocks,  from  which  they  have  been  dissolved  by  infiltrating  waters  and 
deposited  among  the  sedimentary  rocks.  Bnt  it  is  to  be  remembered 
that  we  find  similar  ore-deposits  in  limestones  where  eruptive  rooks  are 
absent,  as  in  parts  of  Nevada,  for  example,  and  in  the  Mississippi  Val- 
ley. The  deposition  of  the  ores  at  Leadville  is,  however'sbown  to  have 
been  posterior  to  the  intmsion  of  the  igneous  rocks  and  anterior  to  the, 
faulting  of  the  strata. 

GBAND  OAiTON   OF  THE  COLOBADO. 

Dutton,  in  his  studies  of  the  Grand  Cafion  district,  jnst  published  by 
the  United  States  Geological  Snrvey,  has  given  important  details  with 
regard  to  its  geological  history,  which  throw  light  on  the  differences  ob- 
served iu  the  thickness  of  the  Paleozoic  rocks  in  different  parts  of  the 
great  western  region.  He  shows  that  while  Cambrian,  Silnrian,  and 
Devonian  beds  are  frequently  met  with,  tbe  great  Carboniferoos  series, 
for  the  most  part,  rests  directly  in  this  region  on  the  Eozoic.  Wher« 
tbe  older  Paleozoic  strata  nnderlie  the  Carboniferous,  they  are  nncoa- 
formable  and  have  been  subject  to  erosion.  This  is  tbe  case  in  Nevada, 
Utah,  and  in  central  and  western  Arizona.  Beginning  at  tbe  base  of 
the  Carboniferous,  there  is  throughout  this  region  apparently  a  contm- 
uous  and  conformable  series  of  sediments  to  Uie  top  of  the  Cretaceous. 
The  Grand  GaSon  of  the  Colorado,  some  5,000  or  6,000  feet  in  depth,  is 
excavated  from  4,000  to  4,500  feet  in  the  Carboniferous,  the  remainder 
being  in  Eozoic  and  in  some  parts  iu  lower  Paleozoic  strata.  Tbe 
Carboniferous  here  has  at  its  baseabont  1,800  feet  of  limestone,  followed 
by  shales  and  sandstone,  and  terminated  by  about  700  feetof  limestone. 
Above  this  come  Permian,  Triossic,  Jurassic,  and  Cretaceous  rocks,  suc- 
ceeded by  the  Eocene,  which  forms  the  High  Plateau  region  of  southern 
Utah,  the  interval  from  the  top  of  the  Eocene  to  the  Carboniferoos  be- 
ing there  from  4,000  to  5,000  feet.  Eastward,  towards  tbe  UiotA  Mount- 
ains, the  Eocene  itself,  however,  attains  a  greater  thickness,  making 
there  the  whole  volume  of  deposits  above  tbe  Oarboniferons  not  less 
than  10,000  feet.  Dattoo  concludes  that  while  the  lower  limestones  of 
the  Carboniferous  were  formed  iu  somewhat  deep  water,  the  whole 
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of  the  sacceediog  deposits  were  laid  down  in  shallow  seas  near  tide- 
level,  thas  indicating  a  gradual  subsidence  from  OarboniferoTis  time, 
going  on  part  passu  with  sedimentatioD.  The  Cretaceooa  sea,  which 
marked  the  close  of  this  order  of  thinga,  appears  to  hare  extended  from 
the  Gulf  of  Mexico  to  the  Pacific,  with  the  exception  of  narrow  land- 
areas.  At  the  close  of  the  period,  great  moTements  took  place  in  this 
area,  followed  by  erosion,  which  allowed  Eocene  freshwater  beds  to  be 
dejwsited  in  some  places  over  Jurassic  strata  to  the  thickness  In  parts, 
as  we  have  seen,  of  6,000  feet.  It  is  difflcnlt  to  separate  the  succeeding 
Miocene  from  the  Iat«r  Eocene,  and  we  have  here  no  evidence  of  Flio- 
cene  deposits.  These  were  times  of  gradual  emergence.  At  the  close 
of  tlie  Miocene  was  an  uplift  of  2,000  or  3,000  feet,  and  at  the  close  of 
the  Pliocene  a  still  greater  one  of -3,000  or  4,000  feet.  In  these  later 
Tertiary  times  came  the  great  north  and  south  fanlte  of  the  Plateau 
region,  already  described  by  Powell,  producing  displacements  of  many 
thousand  feet,  and  bringing  in  one  case  the  Eocene  against  the  Oarbon- 
iferous. 

The  great  and  widely-spread  volcanic  activities  of  the  region  began  in 
Miocene  and  continued  nntil  recent  times.  The  first  erosion  of  the  Grand 
Caiion  took  place  at  the  dose  of  the  Cretaceous,  or  a  little  later.  The 
process  went  on  rapidly  through  the  subsequent  times  of  elevation,  but 
has  now  reached  a  period  of  comparative  qnieBcence.  The  glacial  age, 
succeeding  the  Pliocene,  was,  according  to  Button,  here  marked  by 
plnrial  rather  than  glacial  action. 

J.  J.  Stevenson,  in  a  report  on  the  geological  snrvey  under  Captain 
Wheeler,  has  given  details  of  the  geology  of  parts  of  southern  Colorado 
and  New  Mexico,  along  a  continuation  of  the  Saugre  de  Gristo  Bange,  of 
which  he  notices  the  Bozoic  rocks,  before  designated  by  Hunt  as  in 
part,  at  least,  Laurentian.  Upon  these,  to  the  eastward,  rest  Carbonif- 
erons  strata,  while  farther  east  Cretaceous  strata  repose  either  directly 
upon  the  latteror  apon  the  Eozoic,  together  with  some  beds  which  may 
be  Jora-Trias,  and  elsewhere  Tertiary  rocks.  Stevenson  discusses  at 
some  length  the  relations  of  the  Laramie  group,  and  gives  new  reasons 
for  believing  it  to  be  tme  Upper  Cretaceous. 

TBIAS  OF  EASTEltN  NOKTH  AHEBIOA. 

W.  H.  Davis  has  studied  the  Trias  of  the  Atlantic  border,  with  its 
included  trappean  (diabasic)  rocks,  as  seen  in  the  Connecticut  Valley 
and  in  !New  Jersey.  These  igneous  rocks,  according  to  him,  occur  in 
three  different  relations  to  the  associated  sandstone :  (1)  as  dikes  cut- 
ting the  strata,  (2)  as  intruded  sheets,  often  of  great  extent  and  tbicb- 
ness,  lying  in  nearly  all  cases  conformably  between  the  layers  of  sedi- 
mentary rock ;  (3)  as  overfiowed  sheets,  equal  in  extent  and  thickness 
to  the  last,  bnC  poured  out  at  the  surface  during  the  formation  of  the 
sandstoDes.  Examples  of  the  dikes  are  seen  near  "Sew  Haven,  Conn., 
firom  100  to  200feet  thick,  with  a  transverse  columnar  structure.    These 
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mark  probably  the  channels  throngh  which  the  material  of  the  great 
sheets  waa  brought  ap.  They  have  produced  a  very  limited  alteiation 
proportionate  to  their  breadth,  of  the  adjacent  strata.  The  heds  of 
trap  of  the  second  class  have  altered  the  sedimeatary  strata  both  above 
and  below  (hem,  and  are  not  accompanied  by  amygdaloids.  To  this 
class  belong,  according  to  Davis,  the  Palisades  of  the  Hadson  and  the 
range  from  West  Bock  northward  near  Kew  Haven.  To  this  may  be 
added  a  great  dike  at  Lambertville,  on  the  Delaware,  above  which 
tourmaline,  epidote,  and  specular  iron  have  been  develoi>ed  in  the 
sandstone.  The  existence  in  the  regions  in  qnestion  of  trappean 
masses  of  the  third  class,  or  overflows,  has  not  been  generally 
recognized,  although  maintained  by  Edward  Hitchcock  for  the  Con- 
necticat  Tolley,  and  also  by  Dawson  for  the  Trias  of  Kova  Scotia. 
These  subaerial  or  sobaqneous  beds  are  generally  very  amygdaloidal  in 
their  upper  portions,  and  sometimes  at  their  base.  The  nnderlylng  sed- 
imentary rock  is  but  slightly  affected,  and  the  overlying  bed  not  at  all. 
Tufaceous  layers  sometimes  accompany  these  overflows,  and  fragments  of 
trap  are  occasionally  found  in  the  overlying  sediments.  These,  aa  Daw- 
son has  shown,  are  frequent  in  Kova  Scotia.  Examples  of  these  over- 
flows are  seen  in  Moonts  Tom  and  Holyoke,  in  the  Connecticut  Talley, 
and  in  their  continuation  in  the  Hanging  Hills  of  Meriden;  also,  as 
lately  shown  by  Professor  Emerson,  in  the  Deerfield  mass.  Davis  next 
proceeds  to  consider  the  question  of  the  general  monoclinal  arrange- 
ment of  the  strata  in  the  two  Triassic  areas  in  qnestion,  the  dip  in  the 
Connecticat  Valley  being  to  the  eastward  at  angles  generally  from  10° 
to  2(y>,  and  more,  and  in  Kew  Jersey  and  Pennsylvania  to  the  westward, 
with  a  similar  inclination.  H.  D,  Bogers  supposed  an  original  obliquity 
of  deposition;  Kerr,  a  broad  anticlinal  fold  in  originally  horizontal 
strata,  the  belts  of  eastward  and  westward  dipping  beds  representing 
respectively  the  eastern  and  western  portions  of  such  anticlinals,  from 
which  the  remainder  had  been  removed  by  erosion;  while  E.  Hitchcock 
and  Le  Conte  imagined  a  simple  monoclinal  tUting.  This  would  invblve 
an  enormoQS  thickness  of  strata,  amounting,  as  Persifor  Frazer  has 
shown,  to  over  50,000  feet  for  one  measured  section  in  Pennsylvania,  a 
conclusion  for  many  reasons  inadmissible.  In  the  view  of  Davis,  lateral 
compression  of  the  horizontally  deposited  beds  produced  a  series  of 
folds  with  peculiar  distortion,  having  the  form  of  long,  "  shallow  oval 
dishes  or  boats,  of  gentle  curvature,  canted  over  a  little,  and  foolted 
on  the  side  of  the  general  monoclinal  dip."  A  careful  study  of  the  over- 
flows has  enabled  him  to  establish  well-marked  horizons,  and  thus  sat^ 
isfactory  evidence  is  obtained  that  the  strata  have  been  both  folded  and 
fiiulted.  In  this  way  is  explained  the  general  crescent-like  forms  of  the 
trappean  beds,  which  everywhere  present  their  convex  sides  to  the  up- 
ward slope;  that  is  to  say,  westward  in  the  Connecticut  Valley  and 
eastward  in  Sew  Jersey.    The  great  introcled  sheeta  of  trap  which  oocor 
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only  near  the  base  of  the  sandstone  Beries  are  compared  with  the.weat- 
em  laccolites. 

It  is  satis&ictory  to  find  that  the  monoclinal  strnctnre  of  these  Meso- 
zoic  areas  is  dne  to  an  arraDgement  Dot  unlike  that  which  is  to  be  met 
Tritb  in  the  Paleozoic  and  still  older  rocks  along  the  western  border  of 
the  Atlantic  belt  from  Quebec  to  Alabama,  where,  as  the  resalt  of  fanlta 
with  aplifts  on  the  eastward  side,  the  newer  rocks  not  only  seem  to 
pass  beneath  the  older,  bat  in  many  cases  are  actnally  overlaid  by  them. 
J.  J.  Stevenson  has  lately  re-examined  and  carefully  mapped  the  sac- 
cessive  parallel  fanlte  in  southw^t  Virginia,  by  which  the  basal  beds 
of  the  Paleozoic  are  repeatedly  broaght  np  against  the  coal  measarea. 

SBBPENTINE  BOOKS. 

Serpentine  was,  by  the  older  geologists,  regarded  as  intrasive,  and 
by  many  snpposed  to  be  derived  l^m  varions  emptive  rocks  by  a  proc- 
ess of  metasomatosis,  while  others  have  aapposed  it  to  be  formed,  as 
is  donbtless  often  the  case,  by  epigenesis  from  olivine  rook,  which  was 
iilso  regarded  as  eraptive.  The  late  studies  by  BrSgger  and  others  of 
Ibe  olivine  rocks  of  Norway  have  shown  these  to  be  clearly  of  aqueous 
origin,  and  contemporaneons  with  the  inclosing  strata,  thus  supporting 
the  views  of  those  who  have  always  beld  to  the  aqueons  origin  of  the 
great  rock-masses  of  serpentine. 

The  serpentines  of  Anglesea,  of  Cornwall  and  of  parts  of  Scotland  are, 
according  to  Bouney,  to  be  regarded  as  intruded  among  the  acoompaoy- 
ing  crystalline  schists,  while  Hicks  and  others  regard  these  same  ser- 
pentines in  Anglesea  and  in  Scotland  as  contemporaneons  stratified  de- 
IMwits  in  Hnronian  (Pebidian)  rocks.  The  indigenous  character  of  the 
serpentines  and  gabbros  from  the  granulite  rocks  of  Saxony  is,  accord- 
ing to  Gredner,  not  doubtful.  These  latter,  as  already  noticed,  are 
probably  to  be  refened  to  the  Montalban  or  youngs  gneiss  series,  in 
which,  as  Hunt  has  shown,  are  included  also  the  bedded  serpentinea 
and  olivine  rocks  found  in  the  Blue  Bidge  in  Korth  Carolina. 

The  question  of  the  eruptive  or  the  indigenons  character  of  the  simi- 
lar serpentine  rocks  (often  containing  olivine)  found  in  the  upper  gneisses 
of  the  St.  Oothard  has  been  discussed  at  length  by  Stapft,  who  has  had 
a  fovorable  opportnity  of  studying  them  in  directing  the  construction 
of  the  raUway-tunnel  just  opened  through  that  mountain.  He  maiu- 
taina,  with  regard  to  the  origin  of  serpentines,  the  view  first  put  forth 
by  Hunt,  that  the  material  of  these  serpentine  rocks  was  originally  de- 
posited from  water,  as  hydrous  maguesiau  silicates,  in  conformably  inter- 
IK>sed  beds  among  the  inclosing  sediments. 

In  the  subsequent  crystallization  of  the  sediments  be  supposes  the 
inagnesian  silicate  to  have  become  an  anhydrons  olivine  or  enstatite- 
rock,  fi*om  which  by  epigenesis  at  a  later  period  serpentine  has  been 
formed,  a  process  not  yet  complete,  as  shown  by  the  presence  of  included 
grains  of  olivine.    Movements  of  the  earth's  cmst  by  folding  and  fault- 
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ing  bave  distorted  and  broben  np  the  magnesian  strata,  and  bare 
forced  the  t«ugb  and  bard  rock  through  or  along  fissures  in  tbe  surroond- 
ing  and  more  yielding  strata,  tbus  giving  riae  to  the  deceptive  appear- 
ance of  intrusion.  Stapft  adduces  evidence  to  show  that  these  disphice- 
ments  took  place  while  these  rocks  were  lu  tbe  solid  state,  aod  cites  the 
existence  of  polished  and  striated  surfaces,  and  of  fissures  filled  with  a 
friction -breccia  as  evidence  of  this.  In  parts  of  the  section  at  the  St. 
Oothard,  tbe  conformable  interstratiflcatioD  of  tbe  serpentine  with  other 
rocks  is  apparent. 

In  some  parts  of  Italy,  notably  in  Tuscany  and  Lignria,  are  areas  oj 
serpentine  which,  appearing  in  regions  among  Tertiary  strata,  have 
been  by  most  geologists  regarded  as  eruptive  and  posterior  to  these. 
These  serpentines  are,  however,  accompanied  by  enphotides  and  schist- 
ose rocks,  and  are  admitted  to  resemble  very  closely  tbe  serpentines 
which,  with  similar  associations,  are  found  in  the  pietre  verdi  or  Hu- 
rouias  series  of  northern  Italy.  Gastaldi,  as  is  well  known,  asserted 
that  these  so-called  newer  and  eruptive  serpeutiues  were  but  portions  of 
this  underlying  ancient  series,  which,  as  the  result  of  uplifts,  faults,  and 
erosions,  are  exposed  in  tbe  midstof  more  recent  deposits.  This  opinion, 
although  much  controverted,  is  shared  by  Jervis  and  by  Hunt  The 
latter,  from  his  examinations  of  these  rocks,  in  parts  of  Lignria  and  of 
Tuscany,  maintains  that  this  view  is  tbe  only  one  in  accordance  with 
the  focts. 

ANIHKACIIE  OOAI.. 

The  generally  received  opinion  that  anthracite  has  been  formed  by  a 
subsequent  alteration  of  bituminous  coal,  and  is  in  some  way  connected 
with  disturbance  of  tbeinelosing  strata,  has  been  contested.  Tbe  present 
writer  has  long  maintained  that  differences  connected  with  the  original 
conditions  of  formation  have  given  rise  to  tbe  anthracite,  bitaminoos,  and 
Bemi-bituminous  coals  of  Penusylvania,  which  "  have  been  the  result  of 
decompositions  going  on  at  onlinary  temperatares."  Later  studies  by 
Franklin  Piatt,  of  the  geological  survey  of  that  State  (Keport  G  G.), 
are  in  point.  In  Sullivan  County,  to  tbe  northwest  of  the  great  anthra- 
cite region,  where  the  strata  are  affected  only  by  broad,  gentle  undula- 
tions, is  a  small  outlying  coal-area  known  as  the  Bemice  or  Loyalsock 
basin.  Here  are  exposed  two  coal-seams  near  the  base  of  the  measures. 
The  upper  one,  eleven  feet  thick,  lying  beneath  eighty  feet  or  more  of 
thJD-bedded  sandstones,  is  an  anthracite,  while  sixty-five  feet  below'is  a 
seam  of  two  feet,  beneath  five  feet  of  shale,  which  has  the  compositioii  of  a 
eemi-bituminons  coal.  The  ratio  of  volatile  matters  to  the  fixed  carbon, 
deducting  ash,  water,  and  sulphur,  is,  according  to  Mr.  Creath,  for  the 
flnt,  1 :  10.289 ;  and  for  the  second,  1 : 4.132.  Another  seam  in  this 
basin  not  certainly  identified  with  either  of  the  above  consists  of  two 
benches  separated  by  six  feet  of  shale,  tbe  upper  bench  being  semi- 
bituminous  and  tbe  loweran  anthracite,  with  ratios,  respectively,  1:2;527 
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and  1 :  C.932.  The  npper  coal  of  tbe  Bernice  basiu  is  largely  mined  and 
sold  as  autbracite,  but  is  softer,  aod  lacks  the  usual  conchoidal  f^-acture, 
re&embliug  ratber  tbnt  of  tbe  Lykens  Valley  than  the  more  eaBt«m 
aotbrucites. 

OHBMIOAL  GEOLOGT. 

That  watery  soliitious  have  been  the  efiicieot  agents  in  tbe  formation 
of  metalliferous  deposits  is  now  generally  admitted,  alike  for  those  con- 
temporaneous with  the  stratification,  and  for  posterior  accnmnlations, 
whether  in  cavities  produced  by  erosion,  as  in  limestone  rocks,  or  in 
fissures  resulting  from  movements  in  the  earth's  crust.  That  tbe  proc- 
ess of  tbe  transport  and  deposition  of  metals  by  solutions  has  been 
goin^  on  from  very  early  geological  periods  to  the  present  has  also  been 
recognized.  Tbe  comparative  recency  of  deposits  like  tbe  great  gold 
and  silver  bearing  Comstock  lode,  for  example,  is  well  known,  and  Phil- 
lips and  Holland  have  shown  that  thermal  waters  are  even  now  giving 
rise  to  deposits  of  sulphnreted  ores,  which  lead  to  the  conclusion  that 
the  great  lode  in  qnestion  has  been  formed  by  mineral  solutions,  of  which 
the  hot  springs  of  the  vicinity  are  the  actual  representatives. 

In  the  Coast  Kange  of  California  tbe  Cretaceous  and  Tertiary  strata 
were  greatly  disturbed  at  the  close  of  the  Miocene,  following  which,  as 
i&  well  known,  was  a  period  of  volcanic  activity  prevailing  through  Plio- 
cene time  and  perhaps  later.  The  springs  of  heated  waters  charged 
with  soluble  and  gaseous  sulphids  {sol/ataras),  still  abundant  in  the  re- 
gion, are  probably  connected  with  this  former  vulcanism.  Of  this  sol&- 
taric  action  the  Sulphur  Bank,  as  it  is  called,  on  Clear  Lake,  ninety 
miles  north  of  San  Francisco,  furnishes  a  remarkable  example.  Here  a 
layer  of  volcanic  rock,  described  as  augite-andesite,  which  overlies  the 
highly  inclined  sedimentary  strata,  is  found  decayed  at  the  surface  to  a 
white  granular  earth,  while  lower  down  in  tbe  mass  are  "  bowlders  of 
decomposition,"  consisting  of  nuclei  of  tbe  same  rock,  still  undecomposed. 
The  interstices  of  the  mass  are  filled  with  crystalline  sulphur,  which  in 
descendiDg  is  replaced  by  cinnabar.  An  open  cntting  to  a  depth  of  about 
forty  feet  in  the  nearly  vertical  sedimentary  strata,  not  far  from  the  edge 
of  the  volcanic  cap,  discloses  between  harder  layers  a  stratum  consist- 
ing of  a  soft  breccia  of  fragments  of  sandstone  and  shale,  with  interposed 
bluish  clay  or  mnd,  impregnated  with  cinnabar  and  pyrites,  fhrongh 
which  rise  hot  alkaline  waters,  carrying  sulphydric,  carbonic,  and  boric 
acids.  The  outcrop  of  this  bed  of  rubble  or  breccia  has  been  traced,  and 
elsewhere  mined  for  cinnabar. 

Messrs.  Joseph  Le  Conte  and  W.  B.  Bising  have  described  further 
observations  made  in  levels  driven  from  a  sbaft^  sunk  with  the  object  of 
exploring  the  strata  beneath  the  lava-cap.  One  level,  at  a  depth  of  150 
feet,  after  traversing  seventy  feet  or  more  of  barren  sandstone  and  shale, 
comparatively  dry  and  cool,  reached  a  belt  of  brecciated  rock  made  up 
of  fragments  of  sandstone  and  shale  resembling  that  already  described, 
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and  like  it  serring  as  a  cbaDnel  tbroagh  which  rlge  waters  having  a  tem- 
peratare  of  160°  F.,  holding  carbonates  and  solphids  of  sodium  and 
ammoDiam  with  borates  and  salphareted  hydrogen}  free  carbonic 
acid  bubbling  np  abundantly.  The  iaterstices  of  this  breccia  are  lined 
with  cinnabar,  pyrites,  and  silica,  the  first  predominating,  and  some- 
times alteniatiDg  with  the  silica,  which  is  gelatinous,  caseous,  and  occa- 
sionally cbalcedonic  in  character.  This  irregalar  metalliferous  deposit, 
DOW  in  process  of  formation,  is  in  large  part  in  the  brecciated  stratum, 
but  is  not  confined  thereto,  sometimes  disappearing,  to  reappear  in 
another  stratum,  with  barren  rock  between,  and  at  other  times  ditfnsed 
through  the  shattered  sandstone  on  one  side  or  the  other  of  the  brec- 
cia. The  authors  conceive  this  to  have  been  originally  a  stratum  of 
breccia,  which,  being  less  coherent  than  the  a^acent  beds,  presented  a 
plane  of  weakness,  and  was  more  shattered  by  the  movements  of  the 
strata  than  they.  Where  the  inclination  was  less  steep,  however,  the 
disruption,  and  consequently  the  ore-bearing  fissures,  extended  to  the 
adjacent  beds.  These  deposits,  which  are  wrought  for  cinnabar,  con- 
tain no  sulphur,  except  near  the  surface,  where  its  separation  is  due  to 
the  action  of  atmospheric  oxygen.  The  agency  of  the  alkaline  salphids 
in  transporting  and. depositing  the  cinnabar  seems  clear.  Details  of 
the  condition  of  the  snlphids  and  the  silica  are  wanting,  but  this  locality 
yields  beautifully  crystallized  cinnabar  enclosed  in  opaline  silica.  J.  A. 
Phillips  moreover  has  shown  that  the  silica  deposited  from  certain 
thermal  waters  in  California,  and  from  the  Steamboat  Springs  in  Washoe 
Ooauty,  Kevada,  is  of  the  nature  of  crystalline  quartz. 

The  authors  insist  upon  the  twofold  character  of  the  action  goiug  on 
in  connection  with  these  solfataras.  The  oxidation  of  snlphnreted 
hydrogen  under  certain  conditions  gives  rise,  as  is  well  known,  to  sul- 
phuric acid,  which,  carried  downward  by  atmospheric  waters,  exerts  a 
solvent  action  on  the  decaying  rocks  and  by  neutralizing  the  ascending 
alkaline  waters,  helps  to  diminish  their  solvent  power,  to  which  result^ 
however,  diminished  temperatore  and  pressure  contribute.  These 
studies  are  important  as  throwing  light  on  the  formation  of  veins  and 
other  posterior  deposits  of  minerals  in  rock-masses.  When  we  recall, 
in  this  connection,  the  effects  of  thermal  waters,  as  seen  in  the  masonry 
of  ancient  Roman  baths,  where  various  crystalline  silicates  and  other 
mineral  species  have  been  developed  in  historic  times,  we  are  able  to 
understand  many  cases  of  so-called  local  metamorphism,  not  only  in 
visible  proximity  to  igneous  masses,  but  elsewhere  in  sediments  far 
removed  from  such,  where  faults  or  ])ermeable  strata  have  served  as 
channels  to  heated  waters  from  below.  Matters  dissolved  in  these 
waters,  and  others  present  in  the  sediments,  coutnbute  alike  under 
these  conditions  to  the  genesis  of  crysfallitfc  minerals. 

Hunt  has  described  the  reactions  going  on  independent  of  solfatario 
or  thermal  waters  in  the  auriferous  gravel  of  California,  This  consists 
iu  large  part  of  the  ruins  of  feldspathic  and  bomblendic  rocks,  holding 
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pyrites  and  lignite  in  the  form  of  acattered  tmnks  of  trees.  Wliere  it  is, 
from  drainage,  sal^eoted  to  sobaerial  decay,  the  pyrites  is  oxidized, 
and  tbe  silicates  are  decomposed  with  liberation  of  bases  and  ranch 
silica,  'wbich  is  deposited  in  a  crystalline  form  in  the  flBsnres  and  cavi- 
ties of  the  gravel,  and  also  prodncea  a  veritable  petrifoction  of  the  lig- 
nite, by  a  process  vhich  is  marked  by  three  stages.  The  first  of  these 
is  the  filling  np  of  the  pores  in  the  wood,  the  organic  tissnes  remain- 
ing ;  the  second,  the  slow  removal  of  these  by  oxidation,  and  the  third, 
a  filling  np  the  vacant  Bpaces  thns  left.  After  the  second  stage,  the 
silicions  casts  of  coniferous  wood  -are  often  separable  in  the  form  of 
fibers  which  have  been  mistaken  for  asbestos.  A  similar  condition  of 
things  has  been  observed  by  Kerr  in  the  aariferons  gravels  of  XorOk 
Carolina,  where  also  the  decay  of  silicates  and  the  silieification  of  fossil 
wood  is  going  on. 

The  oxide  of  tin,  cassiterite,  which,  like  qoartz,  occnrs  crystallized  in 
ancient  granitic  veinstones,  appears  like  it  also  to  have  been  deposited 
from  Bolntions  in  recent  times.  Oollius,  in  the  Transactions  of  the  lEoyal 
Geological  Society  of  Cornwall,  has  desciibed  his  examinations  of  deer's 
horns  fh>m  the  tin-bearing  gravels  of  the  region,  which  are  impregnated 
with  cassiteiite,  and  even  contain  visible  crystala  of  the  mineral.  Some 
of  these  horns  are  so  rich  in  tin-ore  as  to  be  sought  by  the  smelter.  A 
specimen  examined  by  Collins  of  the  horn  of  tlie  re4  deer  {Cervus  ela- 
phtu)  contained  2.6  per  cent,  of  oxide  of  [in  and  1.6  per  cent,  of  pyrites, 
both  of  which  were  seen  by  the  microsc<q)e  to  l>e  inclosed  in  the  cells 
of  the  horn.  The  process  of  stanniflcation  is  thns,  like  that  of  silieifi- 
cation, one  in  progress  in  modem  times,  though  under  conditions  as  yet 
unknown  to  ns. 
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GEOGRAPHY. 

By  Commander  F.  M,  Gbeen,  U.  S.  Xavy. 

In  coiiBidering  the  geograpbical  work  of  the  world  in  18S1  and  1882, 
vhile  there  does  not  seem  to  be  any  startling  fact  or  great  discovery 
to  annoance,  it  is  evident  that  the  general  interest  in  geographical 
studies  and  researches  is  not  diminishing.  So  many  nations  are  taking 
an  active  part  in  the  endeavor  to  solve  geographical  problems;  so  many 
interests,  commercial,  scientific,  political,  and  missionary,  are  earnestly 
pnshing  ipquiry  in  every  direction,  that  each  year  the  field  for  extensive 
and  striking  discovery  becomes  more  limited.  English,  French,  Ger- 
mans, and  Belgians  have  been  vying  with  each  other  to  discover  new 
regions  where  their  trade  may  be  extended,  and  new  roates  by  which 
merchandise  may  be  transported  with  ease  and  economy;  especially  is 
thifj  the  case  in  Africa. 

Large  portions  of  Sonth  America,  Asia,  Africa,  and  Australia  still 
remain  comparatively  nuexplored,  and  for  many  years  to  come  ample 
opportnnities  will  be  afforded  for  the  BcieutMc  traveler  to  complete 
our  knowledge  of  details  iu  regions  imperfectly  known. 

As  soon  as  any  discovery  of  any  importance  is  made  it  is  at  once 
published  to  the  world,  in  English,  German,  and  French,  in  the  eicel- 
lent  geographical  periodicals,  from  which,  iu  fact,  this  summary  is 
coudeosed. 

At  the  meeting  of  the  British  Association,  at  York,  iu  September, 
ISSlj  it  being  the  fiftieth  anniversary  of  the  foundation  of  the  associa- 
tion, especial  attention  was  paid  in  the  geographical  section  to  a  review 
of  the  progress  of  geographical  knowledge  during  the  jast  fifty  years, 
and  a  most  valuable  essay,  by  the  bydrographer  to  the  Admiralty,  Sir 
F.  J.  Evans,  on  the  progress  of  hydrographic  surveys,  was  read. 

Sir  Frederic  Evans  called  special  attention  to  the  increased  accuracy 
in  deternuDing  astronomically  geographical  positions,  partienlarly  with 
reference  to  longitudes.  Of  the  fifty  positions  selected  some  years  ago 
for  secondary  meridians  by  the  Admiralty,  the  longitudes  of  thirty  either 
have  been  exactly  verified,  or  are  in  course  of  verification,  by  means  of 
the  electric  telegraph,  nineteen  of  these  verifications  being  made  by  the 
labors  of  ofBcers  of  the  United  States  Navy  and  Coast  Survey. 

An  extensive  work  of  this  sort  has  just  been  completed  by  (Juited 
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States  naval  ofBcers  wlio  bare  measnred  dififerences  of  longitnde  tbroogh 
BiibmariDe  cables  from  Madras,  by  way  of  Singapore,  Bong-KoDg, 
Shanghai,  and  Kagasaki,  to  WJadiwostok  in  Siberia^  connecting  there 
Tcith  the  chain  of  measaretnents  made  f^m  Palkowa  Observatory  by 
Knsstan  officers,  and  joining  at  the  Madras  end  to  the  Indian  longitudes 
also  determined  electrically  fivm  Greenwich  by  officers  of  the  great 
trigonometrical  snrrey  of  India. 

So  accurately  is  it  now  possible  to  perform  work  of  this  kind  that  tbe 
great  polygon  from  Greenwich  by  way  of  Suez,  India,  China,  Japan, 
Siberia,  and  Easeia,  back  to  Greenwich,  closes  with  an  error  only  of 
thirty-nine  one-hnndredfhs  of  a  second  of  time. 

HTDBOORAPHT. 

In  almost  all  parts  of  the  world  hydrographic  surveys  have  been 
progressing  by  the  labors  of  officers  of  different  nations,  although  tbe 
year  has  witnessed  neither  the  inception  nor  the  completion  of  any  great 
nndertaking.  In  considering  the  constant  hydrographic  work  in  prog- 
ress on  the  shores  of  our  own  country,  as  well  as  others,  it  most  be 
borne  in  mind  that  from  the  nature  of  the  work  it  must  be  piactically 
interminable,  for  no  sooner  is  a  chart  of  a  harbor  or  coast  line  pablished 
than  corrections  are  made  necessary  by  the  changes  in  the  bottom,  and 
consequent  depths  of  water,  caused  by  the  action  of  tidal  and  other  cur- 
rents, as  well  as  by  tbe  never-ceasing  elevations  and  depressions  of  the 
shore  line,  which  geologists  tell  as  are  all  the  time  going  on. 

On  tbe  coast  of  the  United  States  tbe  work  has  been  prosecuted  zeal- 
ously by  tbe  officers  of  the  United  States  Ooast  Survey,  some  of  the  more 
important  pieces  of  hydrographic  work  performed  being,  in  Maine,  the 
surrey  of  Dyer's  and  Gonldsborough  bays ;  in  Massachusetts,  the  exam- 
ination of  Saleip  and  Gloocester  harbors  and  of  Pollock  Eip  shoal ;  in 
New  Tork,  the  resurvey  of  the  lower  bay  of  New  York  j  an  examina- 
tion of  changes  in  Delaware  and  Chesapeake  bays ;  a  resurvey  of  Gbin- 
coteague  shoals;  a  resurvey  of  Norfolk  harbor;  examination  of  shoals  on 
the  coasts  of  North  and  South  Carolina;  a  resurvey  of  Beaufort  harbor; 
continuation  of  the  hydrographic  survey  of  the  east  and  west  coasts  of 
Florida,  including  the  bars  of  Saint  George's  sound  and  Peosacola  har- 
bor; a  resurvey  of  Key  West  harbor,  and  a  continuation  nearly  to  com- 
pletion of  tbe  coast  of  Texas.  On  the  Pacific  coast,  tbe  general  hydro- 
graphic  survey  of  the  Califomian  coast  has  been  continued,  as  well  as 
n  survey  of  bays,  inlets,  and  ports  in  Pnget  Sound,  and  a  reconnaissance 
of  the  waters  of  Southern  Alaska. 

The  only  important  surveys  executed  under  the  orders  of  the  Navy 
Department  have  been  on  tbe  west  coast  of  Mexico,  by  Commander 
Philip,  in  theU.  S.  S.  Ranger,  and  asurveyof  theBayof  Samana,in  the 
island  of  Santo  Domingo,  by  Commander  Bridgeman  in  the  U.  S.  S. 
Despatch.    This  sorvey  embraced  tbe  Yiina  and  Barracoota  Bivers  as 
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fkr  as  navigable.  In  tbe  ciroolation  and  ezobange  ot  important  hydro- 
grapfaio  information  and  the  correctiou  and  pablicatioD  of  charts,  the 
United  States  Ejdrographio  Office  has  silently  and  unostentatiously 
contriboted  a  very  great  deal  to  geographic  knowledge. 

Tbe  Coast  Survey,  from  an  early  period  in  its  existence,  baa  devoted 
much  time  and  expense  to  investigatioos  of  the  cnrrenta  and  tempera- 
ture of  the  Gnlf  Stream ;  but  the  appliances  for  both  aonndiDg  and 
ascertainiDg  temperatores  were  very  imperfect.  The  invention  and  per- 
fection of  Uie  wire  sounding-machine  and  the  deep-sea  thermometers 
have  afforded  opportunities  for  coireoting  ibrmer  errors  and  discovering 
new  features  in  bydiographic  science,  so  that  tbe  results  of  the  last  ten 
year's  work  are  of  more  importance  as  fiur  as  our  knowledge  of  the  deep 
sea  goes  than  all  the  work  done  before.  During  the  last  two  years 
Commander  J.  B.  Bartlett  in  the  U.  S.  Coast  Survey  Steamer  Blake 
has  been  engaged  in  an  ezamiuatioQ  of  tbe  tiulf  Stream  not  only  after 
its  fall  development  has  been  reached  on  tbe  coast  of  the  ITnited  States, 
bat  where  the  currents  manifest  themselves  at  the  entrances  from  the 
Atlantio  Ocean  to  the  Caribbean  Sea. 

From  the  very  namerons  soundings  and  temperatures  taken  daring 
Commander  Bartlett's  cruises,  and  previously  by  Commander  Sigsbee, 
in  the  Gnlf  of  Mexico,  the  following  deductioiis  may  be  drawn,  subject, 
however,  to  modiflcatiou  in  minor  details:* 

The  equatorial  onrrent  of  the  Korth  Atlantio  is  deflected  northward 
by  the  coast  of  South  America,  a  portion  of  it  passing  along  the  shore 
of  the  Spanish  Main,  between  Grenadaand  Trinidad.  A  larger  portion, 
however,  poors  into  the  Caribbean  Sea,  between  the  Windward  Islands, 
and  another  part,  proceeding  westward,  north  of  Hayti,  enters  the  Carib- 
bean Sea  by  the  Windward  Passage,  still  more  continuing  along  the 
north  shore  of  Cuba  to  the  Straits  of  Florida.  The  water,  warmed  by  the 
son  while  passing  over  a  series  of  shoals  and  banks,  is  several  degrees 
warmer  at  the  Windward  Passage  than  at  the  Windward  Islands. 
Proceeding  westward,  the  current,  entering  the  Gulf  of  Mexico  from  the 
Caribbean  Sea,  does  not  make  the  circnit  of  the  Gulf,  and  has  uo  nec- 
essary connection  with  the  cnrrents  of  the  Galf  of  Mexico,  but  passes 
to  the  northward  and  eastward,  issuing  from  the  Straits  of  Florida  with 
soch  addition  as  may  come  fh)m  between  Caba  and  the  Bahama  Bank. 

Tbe  temperature  of  the  Gulf  Stream,  in  the  early  part  of  its  course, 
rarely  exceeds  83°  in  June  and  July,  except  under  a  very  hot  sun  in 
calm  weather.  By  carefully  measuring  tbe  area  of  the  cross-section  of 
the  stream  between  Jupiter  Inlet  and  the  Little  Bahama  Bank,  as  well 
as  its  velocity,  it  is  shown  that  the  delivery  is  very  much  less  than  the 
amoont  called  for  by  the  volume  of  warm  water  extending  over  the  At- 
lantic Ocean  £rom  Cuba  to  Norway,  and  heretofore  ascribed  to  the  out- 

*  For  tlMM  dedaotiona  the  oompUer  la  Indebted  to  an  exoeUenl  article  in  the  ITation, 
October  6, 1881. 
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pour  from  the  Gnlf.  The  stream  varies  ttom  50  to  100  miles  in  width,  and 
its  velocity  and  temperature  are  both  greater  in  the  middle  than  on  the 
edges.  The  maximnm  rate  of  the  carreot  observed  is  said  to  be  Ave 
miles  per  hour,  and  its  average  rate  is  perhaps  two  and  a  half. 

Instead  of  mouing  in  a  trongh,  as  some  observers  have  described  It, 
the  stream  from  the  Bahama  Banks  to  Hatteras  passes  over  a  rather 
evenplateaa,  growing  narrower  to  the  northward.  The  mistake  of  sop- 
posing  a  trongh  or  groove  to  exist  has  evidently  been  made  by  the  cur- 
rent carrying  away  the  bight  of  the  sonnding-line,  and  thos  a  greater 
depth  being  shown.  This  error  is  common  to  all  soundings  made  with 
rope  in  a  current.  The  bottom  in  the  path  of  the  stream,  at  400  fath- 
oms, seems  to  be  swept  clean  down  to  the  hard  coral  rock.  The  cold 
bands  described  by  previous  observers  do  not  seem  to  have  been  met 
with,  and  appear  to  Itave  been  dne  to  local  rain-squalls  or  other  causes 
producing  accidental  inequalities  of  temperature.  Before  the  limits  and 
velocity  of  the  Labrador  or  inshore  cold  current  can  be  described  accu- 
rately, further  soundings  and  serial  temperatures  are  necessary. 

A  deep-sea  thermometer  devised  by  Dr.  Siemens  was  used  on  board 
the  Blake,  and  was  found  principally  useful  in  verifying  the  tempera- 
tures, which  can  be  ascertained  with  much  more  ease  and  rapidity  by 
the  Miller-Casella  thermometer. 

The  action  of  the  Siemens  tbeimometer  depends  upon  the  variations 
in  the  electrical  resistance  of  metals  caused  by  changes  of  temperatnre. 
Two  resistance  coils,  one  of  which  is  so  arranged  as  to  be  lowered  into 
the  sea  to  any  required  depth,  are  connected  with  a  Wbeatetone's  bridge 
and  a  Thomson's  mirror  galvanometer.  The  galvanometer  being  ad- 
justed to  show  zero  when  the  resistances  experienced  by  the  coils  are 
equal,  the  resistance  of  the  coil  on  board  ship  is  made  eqnai  to  that  of 
the  one  lowered  overboard  by  applications  of  ice  or  warm  water,  and  its 
temperature,  which  will  be  that  of  the  submerged  coil,  ascertained  by  an 
ordinary  thermometer.  In  all  trials  the  accuracy  and  trustworthiness 
of  the  Miller-Oaaella  deep-sea  thermometer  were  demonstrated.  As 
opportunities  offer  this  examination  of  the  Gulf  Stream  is  being  con- 
tinned. 

Under  the  direction  of  the  British  Admiralty,  hydrographic  surveys 
have  been  prosecuted  on  the  shores  of  Great  Britain,  in  the  Bed  Sea 
and  Indian  Ocean,  and  on  the  coasts  of  Borneo,  China,  Corea,  Japan, 
Australia,  the  Fiji  Islands,  West  Indies,  and  Newfoundland,  employing 
five  sloops  of  war,  six  smaller  vessels,  seventy-nine  officers  and  nearly 
six  hundred  men. 

The  officers  of  the  Indian  marine  survey  have  continued  the  survey 
of  the  long  Indian  coast  line  and  the  publication  of  excellent  charts. 

French  surveyors  have  been  engaged  in  perfecting  detailed  surveys 
of  the  French  coasts  and  the  northern  coasts  of  Africa  and  coti'ecting 
the  charts  of  the  Grecian  Archipelago,  while  pushing  forward  tbe-sur- 
veys  of  the  coasts  and  rivers  of  Cochin  China  and  the  Gulf  of  Tonquin. 
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Under  the  direction  of  a  tioveniment  commiasioD  composed  of  MM. 
Hilne-Edwards,  Yaillaat,  Perrier,  Marion,  de  Falin,  and  Fiscber,  the 
French  gunboat  "  le  Travaillear,"  commanded  by  Lientenant  Bichard, 
has  carried  out  an  extensive  programme  of  sounding  and  dredging  in 
the  Bay  of  Biscay,  off  the  coast  of  Portagal,  and  in  the  eastern  part  of 
the  Mediterranean  Sea.  The  greatest  depths  found  were  2,789  fathoms 
in  the  Atlantic,  and  1,454  fathoms  in  the  Mediterraoiean. 

l^e  Spanish  Government  has  andertalcen  a  new  snrvey  of  the  Med- 
iterranean shores  of  the  Spanish  kingdom,  and  are  also  energetically 
poshing  a  survey  of  the  entire  Philippine  group. 

PIQUBK  OP  IHB  EAETH. 

In  Appendix  No.  8  to  the  United  States  Coast  Survey  Keport  for  1879, 
Mr.  0.  A.  Schott  discusses  the  deflection  of  the  plumb  line  along  the 
oblique  arc  fh>m  Calais,  Me.,  to  Atlanta,  Oa.,  and  demonstrates  the  su- 
perior accuracy  of  Clarke's  elements  of  the  spheroid  flgnre  of  the  earth 
over  those  determined  by  Bessel.  So  evident  is  this  superiority  that 
the  BubstitatioD  of  Clarke's  spheroid  for  Bessel's  as  the  surface  of  de- 
velopment for  all  Coast  Snrvey  maps  of  the  Atlantic  and  Gulf  coasta 
is  recommended,  it  having  already  been  adopted  for  the  charts  of  the 
Pacific  coast.  When  this  arc,  alr^y  1,200  miles  long,  is  extended  4^*^ 
farther  to  Mobile  Point,  the  Atlantic  and  Gulf  coast  systems  of  triangu- 
lation  will  be  united,  and  tbe  value  of  the  arc  for  geodetic  purposes  will 
be  increased  25  per  cent. 

Tbe  Enropean  Association  for  the  Measurement  of  Degrees,  formed 
by  geodesists  of  various  nations  in  IS61  under  the  auspices  of  Lieuten- 
ant-Oeneral  von  Baeyer,  and  having  for  its  objects  the  measurement  of 
arcs  of  meridian  and  parallel,  are  making  arrangements  for  the  comple- 
tion of  an  arc  measurement  extending  Jh)m  Palermo  to  Levanger  in 
Norway. 

Work  is  now  in  progress  to  connect  the  general  system  of  Swedish 
triangnlation  &om  a  point  on  tbe  frontier  south  of  Ohristiania  with 
Zjevanger  as  well  as  another  point  in  Sweden  farther  north.  This  meas- 
urement will  give  an  arc  covering  25^°  of  latitude,  and  its  discussion 
will  afford  a  valuable  addition  to  geodetic  knowledge. 

Benewed  interest  has  been  manifested  within  the  last  few  years  in 
tbe  observations  of  pendulum  vibrations  as  bearing  on  the  figure  and 
density  of  the  eari;h,  and  pendulum  work  which  had  been  snspended  for 
many  years  has  been  resumed  by  tbe  Govwnment  surveys  in  Snrope, 
America,  and  India.  The  pendulum  so  well  used  by  Mtyor  Herschel, 
B.  E.,  in  the  work  of  the  great  trigonometrical  survey  of  India,  has  been 
carried  by  Mr.  Edwin  Smith  of  the  United  States  Coast  Survey,  to 
he  stations  in  New  Zealand  where  he  observed  the  transit  of  Venus 
in  December  last,  and  he  will  observe  its  vibrations  tbere,  and  afterward 
at  Batavia,  Hong-Kong,  Tokio,  Point  Barrow,  and  San  Francisco. 
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WOETH  AMERICA. 


The  geographical  work  of  the  United  States  Coast  Survey  has  oon- 
Risted,  as  heretofore,  of  topographic  surveya  for  the  exact  definition  and 
deliueatioD  of  the  shore  line,  hydrographic  surveys  and  resnrveys  where 
changes  have  taken  place,  of  the  coast,  harbors,  and  rivers,  and  iu  the 
interior  the  contiuaation  of  the  observations  for  the  connection  by  tri- 
angalation  of  the  Atlantioand  Pacific  coasts,  as  well  as  sstronomical  de- 
termination of  important  inland  points  and  the  carryingof  a  doable  line 
of  geodesic  levels  firom  the  Atlantic  coast  at  Sandy  Hook  to  the  Missis- 
sippi Biver  at  Saint  Loois.  This  line  of  levels  is  marked  by  permanent 
bench-marks  &om  2  to  40  miles  apart,  and  when  completed  to  San  Fran- 
cisco will  be  of  great  value  in  famishing  reference  pointe  for  measure- 
ments of  elevation.  As  the  details  of  all  this  important  work  will  be 
found  in  the  United  States  Coast  Survey  Beports  for  1381  and  18S2,  it 
is  not  worth  while  to  enamerate  them  here. 

The  United  States  Geological  Survey  was  organized  in  the  spring  of 
1879,  taking  the  plaoeoC  several  independentgeological  and  geographical 
surveys  which  had  previously  been  conducted  under  the  direction  of 
the  Interior  and  War  Departments.  Daring  the  first  two  or  three  years 
of  its  existence  comparatively  little  geographical  work  was  done.  The 
labors  of  the  survey  being  confined  mainly  to  mines  and  mining,  the 
surveys  were  in  greiit  part  limited  to  the  making  of  detailed  maps  of 
mining  districts.  There  was,  however,  some  topographical  work  done 
in  Southern  Utah  and  Northern  Arizona,  in  the  neighborhood  of  the 
Grand  Cafion  of  the  Colorado,  in  order  to  complete  a  map  commenced 
and  nearly  finished  by  the  survey  of  the  Bocky  Mountain  region.  In 
addition  to  this,  a  sarvey  was  made  of  the  volcanic  region  of  Uie  San 
Francisco  peaks  in  Kortbem  Arizona.  Some  geographical  work  was 
also  done  in  connection  with  Mr.  G.  K.  Gilbert's  investigation  of  the 
history  of  the  ancient  lakes  in  the  Great  Basin,  and  the  oUmatio  changes 
indicated  by  them,  bat  this  was  not  of  a  connected  character. 

In  the  year  1881  it  was  decided  to  increase  the  topographical  force 
with  a  view  of  preparing  maps  for  the  use  of  the  geological  corps. 
Work  was  commenced  in  the  western  part  of  New  Mexico,  in  the  nei^- 
borbood  of  Fort  Wingate,  where  a  base  line  was  measured  and  trianga- 
lation  extended  thereiktm  in  the  neighboring  region.  A  small  area  of 
country  was  mapped  in  this  neighborhood  and  also  in  the  neighborhood 
of  the  Moqui  towns  in  Northeastern  Arizona. 

In  1882  the  topographical  force  was  largely  increased  and  work  was 
commenced  simultaneoasly  in  several  different  sections  of  the  country. 
Besides  the  detailed  surveys  of  mining  regions,  a  division  consisting  of 
two  topographical  parties  commenced  work  in  Northern  California  with 
the  view  of  mapping  eventually  the  great  volcanic  range  of  tiie  Cascades 
extending  across  Oregon  and  Washington  Territory,  preparatory  to  a 
study  of  its  geological  phenomena.    The  triangulation  for  this  di vision 
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waa  based  upon  points  located  hj  tbe  Coast  and  Geudutiu  Survey. 
AboQt  3,000  sqaare  miles  were  mapped  in  the  Coast  aad  Cascade  ranges 
and  in  the  volcanic  region  lying  east  of  the  latter. 

Another  division,  consisting  of  one  triangnlation  party  and-two  topo- 
graphical parties,  commenced  work  near  Bozeman,  Mont,  having  in 
view  tbe  mapping  of  this  coantry  aboat  tbe  beads  of  tbe  Tellowstone 
and  Misaoari  Bivera  and  a  connection  with  the  triangalatioD  of  the  old 
survey  anderDr.  Hayden,  which  had  been  extended  from  the  line  of  the 
Union  Pacific  Bailroad  northward  to  the  Yellowstone  Park.  The  tri- 
angalatioD was  expanded  fhim  a  base  measured  in  1879,  near  Bozeman, 
by  the  sorveya  west  of  tbe  one  hundredth  meridiao.  The  expansion  ' 
was  effected  and  several  stations  occupied  in  the  mountains,  but  an 
nnnaoally  early  winter  pnt  a  premature  stop  to  all  operations,  and  but 
little  topographical  work  was  done. 

A  third  division,  consisting  of  one  party  for  triangulation  and  two  for 
topography,  contiuued  the  work  commenced  ia  the  preceding  year  in 
Western  :New  Mexico  and  Eastern  Arizona.  The  triangulation  was 
extended  to  include  a  very  considerable  area,  and  about  1,500  square 
miles  were  mapped. 

Congress  having  authorized  the  Geological  Survey  to  extend  its  opera- 
tions into  tbe  older  States  outside  the  public  domain,  work  was  com- 
menced this  year  simultaneonsly  in  Western  North  Carolina,  Southeru 
Virginia,  and  Eastern  Kentucky  and  Tennessee.  Four  surveying  par- 
ties, including  one  for  carrying  ou  primary  triangulation,  were  organized 
for  this  work  and  have  been  carrying  it  on  rapidly  and  satisfactorily. 
Tbe  triangulation  was  based  upon  that  of  the  Coast  and  Geodetic  Sur- 
vey along  the  Blue  Bidge,  and  waffthence  extended  westward  nearly  to 
.  the  Cumberland  Mountains,  and  about  4,000  square  miles  were  mapped, 
the  larger  portion  of  which  is  in  tbe  high  mountainous  region  of  North 
Carolina.  It  is  the  intention  of  the  survey  to  push  the  work  of  this 
the  Southern  Appalachian  division  as  rapidly  as  possible,  as  it  is  be- 
lieved that  no  section  of  the  oonntry  will  so  amply  repay  in  a  directly 
economic  manner  the  labors  of  the  geologist  as  this.  Its  Immense 
resources  of  (^al  and  iron  are  just  beginning  to  be  known,  and  its  mag- 
nlfioent  £arests  of  hard  and  soft  wood  timber  are  rapidly  assuming 
great  importance  in  view  of  the  unprecedented  desiruction  of  valnable 
forests  in  other  sections  of  the  country. 

With  the  view  of  commencing  operations  in  the  Ozark  Hills  of  Arkan- 
sas and  Missouri,  a  base  line  was  measured  at  Malvern,  Ark.,  jnst  at  tbe 
eoatb-weatem  border  of  tbe  hills,  from  which  work  will  be  carried  on 
quite  extensively  during  the  coming  year. 

Tbe  State  geological  survey  of  New  Jersey  has  recently  commenced 
a  detailed  map  of  that  State  on  a  scale  of  one  mile  to  an  inch.  The 
primary  triangnlation  is  supplied  by  tbe  Coast  and  Geodetic  Survey. 
The  topographical  work  is  done  with  the  plane-table;  contonrs  are  run 
at  vertical  intervals  of  ten  feet  in  the  Sat  country  and  twenty  feet  in 
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the  billy  regions.  The  first  sheet  has  recently  lie* n  publisiied  (1882), 
comprising  the  northeastern  portion  of  the  State. 

The  second  State  geological  Bnrvey  of  Pennsylvania,  while  making  no 
pretense  of  publishing  a  map  of  the  State,  has  surveyed  very  considera- 
ble areas  in  connection  with  its  study  of  the  mineral  deposits,  and  alarge 
number  of  maps  have  been  published  during  the  last  three  or  fonr  years 
upon  various  scales  snited  to  the  character  of  the  investigation  which 
they  are  designed  to  illustrate. 

The  State  geologist  of  ^orth  Carolina  has  recently  published  a  map 
of  tliat  State  on  a  scale  of  10  miles  to  an  inch,  embodying  the  results 
of  his  own  labors  and  those  of  Professor  Ouyot. 

The  State  survey  of  New  York  is  steadily  continuing  its  triangulationT 
as  evinced  by  the  brief  annual  reports  of  the  director. 

A  great  part  oftbe  region  tributary  to  the  lines  of  the  Northern  Pa- 
cific Railway,  lying  in  Washington,  Montana,  Idaho,  Wyoming,  and 
Dakota  Territories,  is  almost  unexplored  geographically,  and  its  resour- 
ces are  still  less  known.  To  obtain  an  adequate  knowledge  of  the  capa- 
cities of  this  extensive  country  a  survey  has  been  organized  on  behalf 
of  the  railroads  under  the  able  superintendence  of  Mr.  Raphael  Pam- 
pelly.  The  organization  is  divided  as  follows:  division  of  mineral 
resources;  division  of  climate,  rivers,  and  irrigation;  division  of  Boilj 
division  of  forests;  division  of  economic  botany;  laboratory;  division 
of  topography. 

Topographical  work  was  begnn  in  September,  1881,  between  the  Cas- 
cades and  the  Columbia  Eiver,  about  2,500  square  miles  of  cnuntry  being 
mapped.  During  the  season  just  passed  three  topographical  parties 
were  employed,  one  extending  the  maps  of  the  region  just  mentioned, 
one  east  of  the  Oolville  reservation,  and  one  between  the  Yellowstone 
and  Missouri  Kivers,  making  altogether  between  20,000  and  30,009 
square  miles  of  territory  surveyed  and  plotted.  It  is  proposed  to  show 
all  the  information  developed  by  the  survey  in  a  cartograithic  form,  so 
that  all  the  important  physical  facts  will  be  shown  on  the  maps.  The 
topographical  survey  will  show  the  form  of  the  surface  by  contour  lines 
of  200  feet  of  vertical  distance,  and  in  addition  the  maps  will  show  the 
gradesof  the  streams,  the  extent  of  the  bottom  and  bench  lund,  and  the 
extent  and  omformatioa  of  the  uplands. 

On  one  set  of  maps  will  be  shown  the  minimum  volume  of  water  at 
different  seasons  in  the  principal  streams  and  the  classified  distribution 
oftbe  soils.  On  another  set  of  maps  will  be  shown  the  climatic  condi- 
tions, giving  the  rainfiall  and  temperature  by  months  from  the  observa- 
tions of  a  long  series  of  years.  Another  set  of  maps  will  show  the  dis- 
tribution and  relative  abundance  of  forage  plants,  with  tbe  climatio 
Jhcts affecting  stock  grazing;  and  still  another  eet  will  show  the  m!ti~ 
eral  resonrces.  The  work  will  be  so  carried  on  as  to  be  able  to  represent 
on  the  maps  each  winter  the  results  of  each  season's  work.  A  more 
Tfdnable  work  to  the  prospective  immigrant,  to  say  nothing  of  its  ii»- 
portance  to  the  companies  themselves,  can  hardly  be  imagined. 
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SOUTH  AMEBIOA. 

After  a  reaJdence  of  seven  years  in  Bolivia  as  engineer  to  the  Ooveni- 
■lent,  Mr.  J.  B.  Minchin  bas  pablished,  tbroagh  the  medinm  of  the  Royal 
Qeographical  Society,  a  great  deal  of  information  regarding  this  prodao- 
tive  and  fertile  bat  tittle  known  conntry.  In  fact  there  is  hardly  any 
eonntry  of  the  world  so  little  bnown  as  Eastera  Bolivia.  With  an  area 
of  500,000  sqaare  miles  its  productione  are  so  namerons  and  valoable 
that,  settled  by  a  working  popalation,  it  would  become  one  of  the  most 
prosperoas  in  Soatb  America.  Its  great  need  is  a  rente  for  conveying 
its  exports  by  way  of  the  Madeira  and  Amazon  Rivera  to  the  sea.  In 
addition  to  determining  the  latitude,  longitude,  and  height  of  namerons 
points,  Mr.  Minchin  has  published  an  excellent  map  of  Bolivia,  showing 
the  river  systems  as  far  as  they  have  been  explored.  He  has  devoted 
much  attention  to  the  depth  and  rapidity  of  the  various  rivers  which 
may  be  used  for  navigation,  and  a  great  deal  of  information  regarding 
them  bas  now  for  the  first  time  been  published.  Mr.  Mincbiu  bas  also 
surveyed  and  described  a  part  of  the  vast  Andean  table-land  and  salt 
desert  not  hitherto  visited  or  -  described.  He  finds  from  an  ancient 
^ater-mark,  200  feet  above  the  present  level  of  Lake  roop<^,  nnmis- 
takable  evidence  that  a  vast  sheet  of  water,  some  20,000  square  miles 
in  extent,  once  covered  a  great  part  of  this  table-laud,  and  considers 
that  the  gradual  subsidence  and  escape  of  the  waters  of  this  lake  to  the 
Pacific  may  have  contributed  to  the  formation  of  the  great  nitrate  de- 
posits of  the  coast. 

In  continuation  of  the  work  of  the  late  Professor  Orton,  Mr.  Edwin 
B.  Heath  bas  been  engaged  in  exploring  the  Beui  and  other  rivers  of 
Bolivia.  Starting  in  September,  18S0,  from  Cabinos,  a  rubber  camp  ou 
the  Madidi,  a  small  affluent  of  the  Beni,  he  discovered  a  new  river  enter- 
ing the  Beni  firom  the  south,  a  short  distance  above  its  junction  with  the 
Uadre  dti  Dios,  which  he  reached  on  October  8,  and  determined  care- 
fully the  latitude  and  longitude  of  the  confiuence.  Continuing  to  de- 
nreod  the  Beni  he  discovered  a  new  branch  coming  in  ttom  the  north 
wliich  he  called  the  Orton.  Between  this  point  and  the  junction  of  the 
Beni  and  MamorS  he  found  navigation  interrupted  by  falls  and  rapids, 
bnt  making  a  short  portage  he  reached  the  river  below  the  falls  and  as- 
cended the  Mamor^  for  300  miles  to  Santa  Ana,  thence  across  the  pam- 
pas to  Reyes.  Dr.  Heath's  claim  to  have  been  the  first  white  man  to 
■ee  tlie  month  of  the  Madre  de  Dios  is  probably  erroneous,  as  there  seems 
to  be  no  donbt  that  the  Madre  de  Dios  was  descended  in  1S61,  by  Don 
Fanstino  Maldonado,  who  was  afterward  drowned  in  the  rapids  of  the 
Madeira.  \ 

Dr.  Jnles  Orevaox,  whose  explorations  in  Ouiana  and  on  the  Amazon 
have  added  so  mach  to  the  knowledge  of  those  regions,  in  I8S0  was 
eogaged  in  exploring  the  Upper  Onyabero  in  Colombia.  Accompanied 
t^  If.  L^anne,  after  crossing  the  Cordillera  &om  tbe  Upper  Hagdalena, 
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he  embarked  on  a  raft  on  the  Gayabero,  and  with  great  difBonlty  and 
danger  made  the  descent  to  Bolivar  by  vay  of  the  Orinoco,  losing  the 
laft  in  the  rapids  and  having  one  of  thur  men  killed  by  the  poisoned 
arrows  of  the  Indiana.  During  their  jonmey  2,550  miles  were  traversed, 
of  which  l,27fi  were  throngh  new  country.  In  the  latter  part  of  1881 
Dr.  Crevatu  left  France,  intending,  onder  the  directioD  of  the  Frendi 
tninistiy  of  pnblic  instraction,  to  pass,  by  one  of  the  branches  of  tiie 
Paraguay,  to  the  Amazon  water  shed,  bat  on  arrival  at  Buenos  Ayres 
be  was  induced  to  undertake  the  exploration  of  the  Pilcomayo,  aboat 
which  little  was  known.  AAer  discovering  some  important  Indian  rains 
ftt  or  near  Salta,  he  had  prepared  to  embark  his  expedition  in  canoea  on 
the  headwatera  of  the  Pilcomayo,  not  far  fh>in  Xnpiza,  in  Bolivia,  when 
he  was  massacred,  in  April,  1882,  with  his  party  by  the  Tobas  Indians. 

An  exploration  of  the  upper  part  of  the  river  Cnyund  has  been  made 
by  Mr.  McTurk,  an  official  of  British  Guiana,  who  penetrated  about  40 
miles  farther  into  unknown  Venezuelan  territory  than  has  been  done  by 
any  other  white  man,  and  fbund  nameroos  Oarib  settlements. 

Mr.  Edward  Whymper,  F.  B.  G.  S.,  made,  in  1880,  a  most  advestor- 
ous  journey  among  the  Andes  of  Ecuador,  from  wbich  much  information 
of  vaine  may  be  derived.  Mr.  Whymper  fairly  tested  aneroid  barome- 
ters for  determining  moantain  heights,  and  concludes  that  generally 
speaking  they  are  nutmstworthy.  He  also  compared  Bystematically 
the  results  of  elevation  meaaurementa  made  by  boiling  water  and  those 
by  mercurial  barometers,  and  finds  that  in  all  cases  the  boiling-point 
obeervatiouB  yielded  lower  altitudes  than  the  barometers.  Mr.  Whym- 
per also  states  that,  contrary  to  the  showing  of  most  of  the  maps  of  that 
at  region,  the  Cordilleras  do  not  lie  in  two  parallel  ranges. 

The  elevations  of  a  large  number  of  mountains  were  measoied,  the 
results  generally  agreeing  with  those  of  Drs.  Beiss  and  Stubel,  but 
Mount  Saranrcn,  repated  to  be  a  volcano,  waa  found  to  be  non-volcanic 
and  only  15,500  feet  high,  1,900  feet  lower  than  stated  by  VUlavicencia. 

During  a  residence  of  several  years  in  Magdalena,  United  States  of 
Colombia,  Mr.  F.  A.  Simons  made  extensive  and  namerous  joameys 
throngh  the  regiou  of  the  Sierra  Nevada.  He  has  described  tbe  river 
system  at  length  in  tbe  Journal  of  the  Boyal  Geographical  Society,  and 
has  made  many  meaanrmente  of  mountain  heights.  The  greatest  height 
he  waa  able  to  determine  was  17,500  feet,  ascertained  from  the  boiling 
-point  of  water. 

A  new  boundary  line  has  been  agreed  upon  between  the  Chilian  and 
Buenos  Ayrean  possessions  in  Patagonia,  which  finally  settles,  it  is  to 
be  hoped,  this  long  disputed  subject  The  Andes,  stretching  south  to 
Moants  Sarmiento  and  Darwin,  will  be  the  dividing  line,  while  tbe 
southern  limit  of  the  Argentine  Hepublic  will  be  formed  by  a  line  trom 
Gape  Virgin  to  a  x>oint  on  tbe  Andes,  in  latitude  52°  soatb,  longitude 
72°  west  from  Greenwich.    The  coasts  of  the  Straits  of  Magellan  am 
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thns  allotted  to  Chili,  and  the  straits  are  declared  &ee  to  veaseU  of  all 
■atioDS. 

In  the  coarse  of  an  address  before  the  geographical  section  of  the 
British  Association,  Mr.  John  Ball  calls  attention  to  the  remarkable 
contrasts  existing  between  the  climate  of  the  eastern  and  western  sides 
of  Sooth  America.  Xot  only  is  there  an  immense  difference  between 
the  Tftinfoll  of  the  two  coasts,  there  being  a  portion  of  the  west  coast 
(formerly  Bolivia)  where  do  rain  ever  falls,  bnt  a  radical  difference 
ezista  in  the  climate  of  neighboring  places  on  the  western  coast  only- 
one  hnndred  miles  apart  Mr.  Ball  finds  that  the  reasons  heretofore 
addnced  for  these  remarkable  differences  are  ebtirely  insafflcient,  and 
likewise  fiuls  to  find  any  adequate  reason  for  the  exceptionally  mild 
dimate  of  the  Straits  of  Magellui. 

AKOTIO  BEGIOHB. 

Beyond  tiie  more  accurate  delineation  of  one  or  two  coast  lines,  the 
geographical  results  attending  the  nnmeroas  Arctic  expeditions  of  the 
last  few  years  cannot  be  said  to  be  very  great  in  spite  of  the  energy  and 
devotion  of  the  explorers,  att«nded  in  so  many  cases  with  extreme  hard- 
•hip  and  loss  of  life. 

Daring  a  long  snccession  of  years  nnmerons  attempts  were  made  to 
sail  from  Enrope  to  the  Pacific  Ocean  by  tlie  north  of  Asia ;  no  less 
tban  thirteen  expeditions  having  been  fitted  out  at  varions  times  and 
by  different  nations  for  this  purpose.  The  only  Buccessfal  expedition 
was  the  last  one,  ia  1878,  commanded  by  Prof.  A.  E.  Nordenal^Sld,  in 
the  Swedish  steamer  Yega,  which,  after  passing  the  strait  south  of  "Sov- 
aya  Zemlya  on  August  1,  found  the  Kara  Sea  nearly  tree  of  ice,  and, 
dredging,  sounding,  and  surveying  as  they  went  along,  succeeded  la 
reaching  a  point  within  120  miles  of  Behring's  Strait  on  tbe  28th  of 
September,  bnt  were  there  ice-bonnd  all  winter,  only  passing  into  the 
Pacific  on  tbe  20th  of  the  next  Jnly.  This  experience  eeen)s  to  have 
convinced  Professor  Nordenskjold  that  voyages  conld  be  made  every 
year  from  the  north  of  Europe  by  way  of  tbe  Kara  Sea  to  tbe  mouths 
of  the  rivers  Tenesel  and  Obe,  affording  a  much  better  means  than  for- 
nerly  of  conveying  the  wheat  and  other  products  of  Southern  Sibe- 
ria to  Europe,  bat  subsequent  events  do  not  appear  to  justify  this  oou- 
alasion. 

In  the  summer  of  ItiSO  steamers  were  not  able  to  pass  tbrongb  any 
of  the  passages  into  the  Kara  Sea,  owing  to  an  ice-field  20  to  30  miles 
wide,  on  the  east  coast  of  Kovaya  Zemlya,  which  entirely  blocked  the 
months  of  the  Waigat  and  the  Matynskin  Sbar.  The  passage  north  of 
Kovaya  Zemlya  by  tbe  Orange  Islands  was  also  tried,  but  thu  sea  was 
full  of  ice,  and  the  steamers  escaped  with  difKenlty  late  in  the  season 
by  way  of  tbe  Matynskin  Sbar.  Late  in  September,  M.  Sibiriakoff  suc- 
ceeded in  passing  the  Jngor  Strait  with  two  steamers  and  reached  the 
month  of  the  Tenesei,  too  late,  however,  to  return. 
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In  1881  tbe  edge  of  the  ice-pack  is  said  to  have  laid  nearer  to  tb.t 
coast  of  Korway  tbau  is  known  to  have  been  the  case  before.  Th« 
Matynskin  Sbar  and  tbe  straits  sontb  of  Sovaya  Zemlya  were  beavily 
blocked  witb  ice,  but  the  nortbem  passages  seem  to  have  been  clear, 
and  possibly  in  September  vessels  might  have  made  their  way  to  the 
Tenesei. 

In  1882,  in  spite  of  several  detennined  efforts,  steamers  coold  not  pass 
tbe  ioe  which  blocked  the  approaches  to  the  Kara  Sea,  and  were  obliged 
in  October  to  return. 

The  facts  seem  to  indicate  that  no  reliance  can  be  placed  on  the  navi- 
gability of  these  northeni  waters,  except  perhaps  for  steamers  con- 
stmotM  expressly  to  struggle  against  the  ioe,  and  that  the  outlet  for 
the  products  of  Southern  Siberia  must  be  looked  for  in  the  development 
of  railways  and  canMs. 

Tbe  reports  of  tbe  survivors  of  the  anfortnnate  Jeannette  expedition 
seem  to  show  that  beyond  the  discovery  of  three  islands  to  the  north- 
eastward of  the  New  Siberia  group  and  the  more  exact  delineation  of 
tbe  shores  of  Wrangell  Land,  no  important  geographical  results  are  to 
be  expected  from  tbeir  labors  except  the  confirmation  of  the  belief  that 
the  waters  surrounding  the  pole  are  constantly  covered  with  a  mass  of 
ice  heaped  np  and  impassable,  or,  in  other  words,  that  Sir  George  Nar&f 
theory  of  the  Paleocrystic  Sea  is  the  tme  one. 

The  Jeannette  ieft  San  Francisco  on  tbe  8th  of  July,  1S79,  fitted  for 
three  years'  stay  in  the  Arctic  regions,  under  tbe  command  of  Lient. 
Commander  O.  W.  De  Long,  U.  S.  N.,  with  four  other  officers  and  twonty- 
fonr  men  of  the  naval  service  and  two  civilian  attaches.  On  the  26t.h 
of  AngouG  the  ship  started  north  from  Saint  Lawrence  Bay,  inclining 
toward  the  coast  of  Siberia  with  the  hope  of  communicating  with  the 
Vega.  On  September  5  tbe  ice-pack  was  entered,  and  on  the  8th  the 
Jeanuette  was  frozen  in  solidly  and  never  escaped ;  the  ship  after  this 
time  drifting  helplessly  with  the  masses  of  ice  nntil  June,  1881,  a  period 
of  one  year  and  nine  months.  The  drift  was  with  tbe  wind,  covering  a 
large  area  of  ground  and  having  a  general  direction  towards  the  north* 
west,  and  demonstrating  that  tbe  only  lands  in  this  region  weretb* 
small,  rocky,  uninhabited  islets  called  Jeannette  and  Henrietta  Islands. 

On  June  12, 1681,  tbe  Jeanuette  was  crushed  by  the  ice  and  sank, 
giving  time,  however,  for  the  crew  to  land  and  to  secure  provisions,  &o., 
and  on  the  17th  of  June,  with  five  sleds  and  three  boats,  tbe  whole  party 
started  in  good  order  for  tbe  coast  of  Siberia. 

Progress  over  tbe  rough  and  melting  ice  was  slow  and  difficult,  and 
in  was  not  till  the  29th  of  July  that  Bennett  Island,  in  latitude  70^  38* 
north,  longitude  148°  Sty  east,  was  n^ached.  This  island,  small,  high, 
and  rocky,  and  the  Jeannette  and  Henrietta  islets,  form  the  only  geo- 
graphical discoveries  of  this  unfortunate  expedition. 

After  a  few  days'  stay  to  rest  the  exhausted  crew,  the  men  and  offlcera 
were  divided  between  the  three  boats  and  progress  southward  was  ru- 


OEOGUFHT.  3j9 

enmed  by  way  of  the  open  leads  between  the  ice-floes.  On  tlie  28tli  of 
Angnst,  Tbaddens  Island,  of  tbe  Kew  Siberia  gronp,  was  reached,  and 
a  delay  of  ten  days  ensued  from  the  ice  openings  being  closed.  It  was 
not  nntil  September  12  that  a  start  could  be  made  for  the  Qoast  of  Si- 
beria, and  very  soon  afterward  tlie  boats  were  separat(>d  in  a  gale  of  wind. 
The  boat  commanded  by  Lieutenant  Cbipp,  and  having  a  crew  of  eight 
men,  has  never  since  been  heard  of.  Lteutenaut-Commauder  De  Long's 
boat  reached  the  Lena  delta,  where  all  the  party  but  two  seamen  died  of 
starvation  and  ezposurB ;  while  the  party  in  the  third  boat,  commanded 
by  Chief  Engineer  Melville,  safely  reached  the  Russian  settlements  on 
the  Lena,  terribly  exhausted  and  frost-bitten. 

The  officers  of  the  United  States  steamer  Rodgers,  Lieut.  B.  M.  Berry 
commanding,  while  engaged  in  a  search  for  the  Jeaunette  in  the  autumn 
of  1881,  made  a  tborongh  examination  of  Wrangell  Land,  which  was  sup- 
posed by  the  late  Dr.  Petermann  to  form  a  part  of  an  extensive  Arctic 
continent,  but  has  now  been  deHnitely  ascertaiued  to  be  an  island  about 
70  miles  long,  east  and  west,  and  3ii  miles  broad,  including  the  saud-spita 
which  make  out  from  the  north  and  south  coasts  from  6  to  10  miles. 
The  whole  island  is  a  succession  of  peaks  and  vulleys,  one  peak  near 
the  center  of  the  island  rising  to  a  height  of  2,500  feet,  with  a  range  of 
high  hills  extending  round  the  island  near  the  coast  line.  One  small 
harbor  was  found  on  the  southern  coast.  Lieutenant  Berry  explored 
the  island  thoroughly  and  made  a  chart  of  it. 

After  leaving  Wrangell  Island,  Lieutenant  Berry  picked  bis  way 
through  the  floes  of  ice  to  a  point  132  miles  farther  north,  in  latitude 
73°  44' — the  highest  latitude  ever  attained  in  this  sea.  From  the  mast- 
head at  this  point  no  indication  of  land  could  be  seen  to  the  northward, 
and  the  depth  (82  fetboms)  here  was  increasing  as  the  vessel  proceeded 
northward.  Lieutenant  Berry  found  no  evidences  of  a  current  in  thitt 
•ea,  other  than  that  produced  by  the  ebb  and  flow  of  the  tide. 

After  a  full  discussion  of  the  various  alleged  currents  of  Bering's 
Sea  (Appendix  No.  16,  Coast  Survey  Report  for  1880),  Mr.  W.  U.  Ball, 
whose  experience  entitles  his  opinions  to  great  respect,  comes  to  the 
eonclnsion  that  no  warm  current  fh>m  the  sonthwest  enters  Bering's 
Strait  with  the  exception  of  water  fh>m  the  adjaceut  rivers  or  sounds; 
that  the  Euro  Siwo,  or  Japanese  Gulf  Stream,  sends  no  recognizable 
branch  northward  into  Behring's  Sea,  and  that  the  strait  is  incapable 
of  carrying  a  warm  current  of  sufficient  magnitude  to  have  any  marked 
effect  on  the  water  of  the  polar  basin.  He  agrees  with  Lieutenant 
Berry  in  considering  the  currents  as  chiefly  tidal,  and  finds  nothing  de- 
veloped In  bis  investigation  to  support  in  the  slightest  degree  the 
bjpotbesis  of  large  areas  of  water  in  the  Polar  Sea  free  &om  ice.  The 
opinion  of  Mr.  Dali,  that  the  movements  of  the  ice  are  largely  depend- 
ent on  prevailing  winds,  is  fully  borne  out  by  tbe  experience  of  the 
officers  of  the  Jeaunette.    During  Mr.  Dall's  examination  of  the  currents 


D.gitizecbyG00glc 


3G0  SCIENTIFIC  RECOBD  FOR  1689. 

and  tides,  most  valoable  detenninatioDS  of  geographical  podtions  vere 
made  along  the  coast  of  Alaaba  by  tbe  party  onder  his  command. 

The  voyages  of  Mr.  Leigh  Smith  in  the  English  steam  yacht  Eira  wilt 
hereafter  take  an  important  position  in  the  annals  of  Aictio  discoveiy. 
In  Jane,  1880,  the  enterprising  explorers  left  Great  Britain,  and  after 
an  ineffectaal  attempt  to  reach  tbe  east  coast  of  Greenland,  finding  the 
ice  impassable,  tbe  ship's  head  was  tamed  to  the  eastward,  and  passing 
south  of  Spitzbergen,  on  the  14th  of  Angast  the  fx>aat  of  Franz- Joseph 
Land  was  reached.  Betweeo  this  time  and  the  1st  of  September,  Mr. 
Smith  explored  110  miles  of  the  sonth  coast  of  Franz-Joseph  Land  and 
its  off-lying  islands,  landing  frequently  and  keeping  a  very  ftill  Joomal. 
Geological  and  botanical  specimens  were  obtained  and  great  nambers 
of  walroses  and  seals  were  seen.  From  the  Ist  to  the  10th  of  September 
the  Eira  endeavored  nnsncoessfnlly  to  find  an  opening  in  tbe  ice  pack 
which  wonld  enable  tbe  explorers  to  reach  Wich^s  Island  east  of  Spits- 
bergen, bnt  it  was  necessary  to  take  a  homeward  course  as  the  season  was 
advancing,  and  on  the21th  of  September  the  Eira  reached  Hammerfest. 

Among  tbe  important  results  of  tbe  voyage  was  the  demonstr^OD 
of  aerions  errors  in  the  Admiralty  charts  of  the  regions  about  Walter 
Tbymeu's  Straits  and  other  places  freqnented  by  vessels  eveiy  year. 
Mr.  Clements  Markbam,  a  most  capable  Judge,  proDoances  this  voyage 
of  tbe  Eira  to  tiave  been  the  most  important  summer  cruise  ever  made 
in  the  Arctic  regions. 

Again,  in  June,  1881,  Mr.  Smith  sailed  in  the  Eira  with  the  hope  of  ex- 
tending his  discoveries  of  the  previous  year.  Tbe  aatnmn  and  winter 
passed  with  no  news  of  the  expedition,  and  in  June,  1882,  a  relief  ship 
was  sent  to  search  for  the  missing  explorers.  On  reaching  Novaya 
Zemlya  it  was  found  that  tbe  Eira  had  been  snnk  by  the  ice  in  Angast, 
1881,  and  that  after  wintering  on  Franz-Joseph  Land  Mr.  Leigh  Smith 
nod  his  companions  bad  fortunately  escaped  in  their  boats  to  Novaya 
Zemlya.  As  they  bad  not  been  able  to  save  any  provisions  from  the 
ship  they  would  all  have  starved  to  death  but  for  the  walrus  and  bear 
meat  they  were  enabled  to  obtain. 

Under  an  international  arrangement  stations  have  been  established  in 
the  Arctic  regions  by  observers  of  various  nations  for  the  purpose  of 
making  meteorological  and  other  physical  observ^itious. 

Althoagb  no  announcements  of  geographical  discovery  bave  yet  been 
received  trom  any  of  these  parties,  it  is  to  be  expected  that,  in  addition 
to  meteorological  observations,  valuable  contributions  will  be  made  to 
our  geographical  knowledge  by  tbe  able  oflioers  at  the  bead  of  Oieae 


The  United  States  have  established  two  stations,  one  five  miles  west 
of  Point  Barrow,  under  charge  of  Lieut.  F.  H.  Bay,  United  States  Army, 
and  one  commanded  by  Lieut.  A.  W.  Greely,  United  States  Army,  on 
the  shores  of  Lady  Franklin  Bay,  in  Grinnell  Land. 

In  July,  1882,  as  previously  arranged,  a  relief  ship  was  dispatched  to 
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eommnQioate  with  the  party  at  Lady  FranbliD  Bay,  bnt  foiled  to  reach 
that  place  on  acooBDt  of  oQuBiially  beavy  pack  ice.  Depots  were  eetab* 
lishedonGape  Snbineand  LytteltoD  Islaudfor  ose  in  case  Lieutenant 
G-reely's  partj  ahoald  be  forced  to  retreat,  and  as  soon  as  the  season 
opens  iu  1883  a  deteimined  effort  will  be  made,  ttnder  eommand  of  Liea- 
tenant  Garlington,  United  Btatea  Army,  to  reach  the  beleafpiered 
colony. 

The  British  station  has  been  established  at  Fort  Bae,  in  the  northeni 
port  of  British  America,  ander  the  direotaonofa  committee  of  the  Boyal 
Society. 

On  the  island  of  Jan  Mayen  a  party  of  Anslrian  observers  have 
been  left,  to  be  relieved  to  1883.  The  Danes  have  chosen  Godhaab,  in 
Qreeoland,  where  six  skillful  observers  nnder  the  leadership  of  Mr.  A. 
Paolsen  bare  beea  placed;  and  the  Datcb  party,  nnder  charge  of  Dr. 
UDellen,  of  ttie  Utrecht  Observatory,  are  established  at  Dickson's  Haven, 
at  the  month  of  the  Teneaei.  The  !Nor  vegian  station  is  situated  at  Boze- 
kop,on  the  Alten  Fiord.  The  Bossians  have  chosen  a  point  at  the  month 
of  the  river  Lena  and  at  Holier  Bay,  in  Novaya  Zemlya.  The  Swedes 
have  established  observers  on  Spitzbergeo ;  and  the  Germans,  in  addi- 
tion to  placing  a  stafT  of  observers  ander  command  of  Dr.  Giese  on  the 
shores  of  Gnmberland  tSoond,  Davis  Strait,  have  sent  another  party, 
under  Dr.  Sohrader,  of  the  Hamborg  Observatory,  to  the  island  of  Sooth 
Georgia,  1,100  miles  east  of  Gape  Horn. 


The  most  important  geographical  event  relating  to  Central  Asia  is 
the  completion  of  the  expedition  commanded  by  Colonel  Frejevalsky, 
and  the  retnm  oC  its  members  to  Bnssia.  The  first  part  of  the  account 
of  this  f^oas  joomey  in  Thibet  and  China  has  t»een  issued.  It  is  di- 
vided into  two  parte,  and  is  illustrated  with  maps  and  engravings.  A 
German  translation  is  in  course  of  preparation.  Under  the  anspices  of 
the  Imperial  Bussiau  Geographic^  Society,  Colonel  Prejevalsky  pro- 
poses to  start  in  March,  1883,  on  his  foarth  expedition  to  Central  Asia, 
chiefly  with  a  view  to  studying  the  volcanic  phenomena  presented  by 
the  Tien  Shan,  and  also  to  penetrate,  if  possible,  into  the  mountains  of 
Thibet. 

Id  an  address  before  the  British  Association,  Sir  Richard  Temple,  in 
giving  a  summary  of  all  existing  knowledge  relating  to  the  geography 
of  the  central  plateau  of  Asia,  calls  attention  to  the  imperfection  of  that 
koowledge,  the  importance  of  the  region,  and  the  field  offered  by  it  for 
research  and  discovery.  The  principal  geographical  problems  in  Asia 
yet  nnsolved  relate  largely  to  this  unknown  region. 

The  Pamir,  by  which  name  is  known  the  elevated  region  immediately 
sooth  of  Chokuid,  in  Central  Asia,  and  called  by  Asiatics  the  "  Boof  of 
the  World,"  has  fireqaently  been  described  by  geographers  as  a  part  of 
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this  great  plateau ;  bnt  M.  Severtsof,  who  has  been  engaged  iii  exploring 
that  region,  states  that  the  Famir  is  not  a  table-land,  and,  np  to  tho 
height  of  about  12,000  feet,  has  no  steppe  formation.  Up  to  the  height 
of  abont  14,000  feet  the  rivers  flow  in  narrow  valleys  never  exceeding 
aboac  thirteen  miles  in  width.  There  are  no  loft?  plateans  in  the  Pamir, 
the  mountains  rising  6,000  or  7,000  feet  above  the  level  of  the  valleys, 
elevations  above  the  sea  of  19,000  f^t  being  freqnently  found,  with  three 
moontain  groups  attaining  a  height  of  25,000  feet.  From  evidence  ob- 
tained by  M.  Severtsof,  he  considers  that  elevation  is  continnoosly  and 
steadily  going  on. 

M.  and  Mme.  XTjfaIvy  have  accomplished  a  long  journey  in  Kashmir 
and  Little  Thibet,  bringing  with  theu  an  important  collection,  valuable 
from  a  geographical  and  ethnographical  point  of  view,  and  which  ia  to 
be  preserved  in  the  Ethnographical  Museum  of  Paris. 

Among  the  many  obligations  which  geographical  knowledge  owes 
to  enterprising  newspaper  correspondents  most  be  reckoned  the  ao- 
coont  given  by  Mr.  E.  O'Donovan  of  the  supposed  desert  of  Merv.  Mr. 
O'Donovan,  who  penetrated  into  this  region  ttom  Persia  ander  oiroom- 
Btances  of  great  peril  and  hardship,  states  that  so  far  fh>m  the  country 
beiug  a  desert,  the  soil  is  fertile,  and  only  requires  that  the  irrigation 
works  be  repaired  by  dams  on  the  Murghab  and  Tcjend  Rivers  to  be- 
come prodnctive  again.  Mr.  O'Donovan  farther  states  that  though  the 
rains  of  two  cities,  one  Alexandrine  and  one  Mussaiman,  can  be  traced 
and  show  evidences  of  a  high  degree  of  civilization,  no  such  city  as 
Merv  exists  at  present. 

Mr.  P.  M.  LessfU".  an  employ^  of  the  Bussian  Oovernment,  has  been 
engaged  in  exploring  the  coantry  bordering  on  the  soathwest  portion 
of  the  Caspian  Sea,  and  lying  between  that  sea  and  Herat,  in  order  to 
ascertain  the  possibility  of  constructing  a  railway  from  some  port  on 
the  Caspian  toward  the  f^ntier  of  British  India.  He  finds  the  physi- 
cal obstacles  easily  sormoantable,  and  demonstrates  that,  in  the  region 
to  be  traversed,  the  Paropamisns,  or  high  range  of  mountains,  which 
north  of  Cabnl  rise  to  an  elevation  of  20,000  feet,  dwindle  as  they  range 
to  the  westward  to  mere  hills  lees  than  1,000  feet  in  height 

Dr.  Albert  Begel  has,  under  the  auspices  of  the  Imperial  Bussian 
Geographical  Society,  been  engaged  in  the  exploration  of  the  region 
snrroanding  the  headwaters  of  the  Amu  Dana  River.  The  year  18SI 
was  devoted  to  the  investigatioD  of  the  Bokharan  province  of  Drwvag ; 
and  a  translation  of  his  report  of  proceedings  np  to  September,  1881,  is 
published  in  the  Proceedings  of  the  Royal  Geographical  Society. 

Id  carrying  a  chain  of  spirit-level  observations  across  the  Indian 
peninsula  from  Bombay  to  Madras,  by  thetifBcers  of  the  grand  trigooo 
metrical  sarvey  of  India,  the  result  seemed  to  show  that  the  mean  sea 
level  is  about  three  feet  higher  at  Madras  than  at  Bombay.  After  a 
very  careful  investigation  the  surveyor-general  has  concluded  that  this 
aaomalous  result  is  due  to  an  accumulation  of  minute  errors  in  the 
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coarse  of  tbe  observations  and  not  to  any  renl  difference  in  the  mean 
sea  leT6l. 

Tbe  English,  always  alive  to  tbe  importance  of  establishing  new  trade 
roatee,  have  eagerly  sought  to  open  a  road  by  which  Western  China 
wonld  be  open  to  receive  British  manufactnrea  tcom  India  by  way  of 
ABsam.  With  this  end  in  view,  and  assisted  largely  by  money  fwntrib- 
nted  by  English  merchants,  Mr.  A.  R.  Colqnhonn,  of  tbe  English  consnlar 
service,  has  just  performed  a  journey  from  Canton,  through  Southern 
China  and  Bamah,  to  Bhamo  on  the  Irrawady,  and  thence  t«  Bangoon. 
Being  provided  with  passports  from  the  Ciiinese  Government  and  ac- 
companied by  a  Chinese  interpreter,  Mr.  Colqaboun  proceeded,  in  Feb- 
maiy,  1882,  up  tbe  Canton  or  Si-Kiang  Biver  as  far  as  Pe-ae,  tbe  limit 
of  navigation.  It  was  found  that  the  river  is  navigable  for  about  400 
miles  above  Canton  forateamboatsdrawiDgl  feet,  bat  none  are  allowed 
there.  The  travelers  were  obliged  to  adopt  complete  Chinese  costume 
to  escape  notice  and  insult,  as  a  great  deal  of  hatred  was  shown  toward 
the  Fan-qni  or  western  devils. 

Prom  Pe-se  tbe  Ynnnan  platean  was  ascended  and  crossed,  bat  on 
reaching  Ssnmao,  where  Mr.  Colquhoan  intended  (o  tnm  soathward 
toward  Monlmen,  his  progress  was  effectaally  barred  in  that  direction 
by  the  hostility  of  the  Chinese  mandarins,  and  he  was  obliged  to  take  a 
DOrthwaid  course  over  the  mountains  to  Ta-Ii  and  thence  to  Bhamo,  a 
route  which  he  proooances  entirely  nnflt  for  trade  caravans  from  the 
natnral  obstacles.  After  discassing  the  v^ons  proposed  rontes  for 
trading  with  Sonthwestern  China,  Mr.  Colquhoan  pronounces  in  fkvor 
of  a  railway  extending  from  British  Bunnah  and  already  partially  con* 
stmcted. 


AlthoDgh  explorations  have  been  carried  on  with  mach  saccess,  on  a 
small  scale,  so  that  the  unknown  regions  are  constantly  being  dimin- 
ished, there  have  been  no  very  striking  discoveries  on  tbe  continent  of 
AJrica.  The  principal  jonrney  to  chronicle  is  that  of  the  Italians,  Lien- 
t<>uaDt  Massari  and  Dr.  Mattencci,  from  Soakin,  on  the  Bed  Sea,  by  way 
of  Khartum,  across  Kordofao  and  Darfur,  thence,  by  a  southwesterly 
coarse,  to  Egga  on  the  river  Xiger;  then  descending  this  river  in  one 
of  the  West  AfHcan  Company's  steanjers  they  reached  home,  after  a 
joomey  of  sixteen  months.  Although  English  and  German  travellers 
had  previously  traversed  this  region,  these  two  travellers  have  added 
to  the  knowledge  of  it,  and  have  fixed  the  latitude  and  longitude  of 
many  towns. 

Mr.  H.  M.  Stanley,  whose  name  is  so  noted  in  African  explorations, 
has  sncceedcd  in  making  a  practicable  roate  between  the  Lower  Congo 
and  Stanley  Pool,  at  the  head  of  a  long  series  of  falls  and  rapids  on 
the  Congo  Biver,  and  has  also  been  engaged  in  exploring  the  Congo 
above  Stanley  Pool. 
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M.  SaTorgoan  de  Braiiza  letcrned  to  Franoe  from  his  aeoond  expedi- 
tioD  to  the  Ogow6  and  Congo  Bivers,  and  in  Jane,  1882,  gave  as  ao- 
connt  of  hie  trarelB  to  the  Geographical  Sooiety  of  Paris.  He  has 
explored  the  river  sjBtem  of  a  large  tract  of  ooantry  between  the 
UgowS  and  Congo  Bivera,  and  has  at  least  attempted  to  take  pos- 
BessioD  of  some  parte  of  it  for  the  French  Qoveromnnt. 

Dr.  Jnnker,  who  is  known  by  his  former  Joomeys  t«  the  west  of  the 
Albert  Nf  anza  Lake,  has  been  endeavoring  to  rxplore  the  Welle  Biver, 
which  it  seems  should  be  called  the  Hakaa.  The  reports  thus  for  re- 
ceived of  bis  Journey  seem  rather  vagne,  bat  hia  retom  will  enable 
a  great  deal  of  nnoertaiuty  aboot  the  maps  of  the  eqnatorial  region 
and  of  the  soathwest  affluent  of  the  Nile  to  be  cleared  up. 

Mr.  Joseph  Thomson  has  proceeded  to  Zanzit>ar,  nnder  the  directioa 
of  the  Boyal  Geographical  Society,  to  explore  a  direct  roate  to  the  shores 
of  the  Victoria  Nyanza,  and  to  examine  Monnt  Eenia. 

The  difficult  conutty  between  the  sontbem  border  of  Abyssinia  and 
Lake  Victoria  Nyanza  is  being  examined  by  Mr.  Schaver  and  Dr. 
Steoker,  who  are,  however,  workingseparately.  ITo  trustworthy  report 
of  tikeir  labors  has  yet  been  pablished. 
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METEOROLOGY. 
By  Cleveland  Abbe. 


Vote. — ^Tbe  foUowiog  coIlectioD  of  not«a  and  extracts  fh)m  Nature 
(Tolamea  xxiii  to  xm)  presenta  a  snmmaiy  of  progress  in  meteor- 
ology daring  1830,  '81,  and  '82,  so  far  as  it  has  been  recorded  in  that 
joornal,  and  is  Bnpplementary  to  the  meteorological  record  pnblished 
iu  the  anoual  report  for  1881. 

SYNOPSIS. 

I. — a  Institntiona ;  b  Special  atatioDS  and  work ;  e  iDdiiidnaU  and  necrology. 
II. — a  Oenenil  traatiaea;  (  HIsIot;  ;  e  Climate. 

III. — a  Aeronautlce;  fi Barometen ;  eTtiermometen;  it  Anemometen:  vHiaoell*. 
neoaa  apparatna  and  methonlB. 
IT. — PbjBlcal  qaeetJDiia. 

V. — a  Solar  radiation ;  b  Tetreatrlal  temperature. 
TI. — a  Evaporation ;  b  Condensation ;  a  Bainfall. 
YU.— Winds. 
Till. — Barometiio  presBure. 


X. — a  Atmoapfaerio  eleotricity;  (  Terreatrlal  magnetiam ;  oQroaudcnrrenta;  dAn- 

XI.^^  B«l!^actioD  and  mirage;  h  Haloe. 

XIL — aPerlodJoily  and  ennapoU;  bHypeometr;;  cOeology,  pliyaical  geography, 
glaciers,  hydrology.  dCIimate  and  biology;  a  Vulcanology  and  eeiamology. 

I. — a  IhSTITUTIOBS;  6SPECIAL  BTATIOHS  AMD  WOEK;  O  iHDIVmUALB 
AND  NECBOLOQY. 

Perhaps  the  most  impoFtant  event  that  has  characterized  the  year 
1882  haA  been  the  actual  inangnration  of  the  first  year  of  intemational 
obserratioDS  in  accordsDce  with  the  programme  of  the  Polar  Commis- 
sion. The  original  proposition  made  in  1875  by  Lientenant  Weyprecht 
has  finally  become  a  successfal  effort  at  international  co-operation  in 
taking  special  simultaneous  meteorological  and  magnetic  obserrationa 
in  the  arctic  and  antarctic  regions,  while  the  permanent  obser^'atories  of 
the  temperate  zones  contiuue  their  regular  work.  The  following  gives 
a  general  history  of  the  undertaking,  and  a  list  of  the  stations  occu- 
pied by  the  Tarious  nations,  and  the  works  undertaken  by  them.  The 
instmctions  under  which  theee  stations  carry  on  the  work  have  been 
printed  in  the  official  Mittheilungen  pnblished  by  the  International  Polar 
Oommission. 
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Macfa  of  modem  jprogreea  in  scieoce  is  dae  to  co-operation  on  a  large 
scale;  and  thU  is  especially  tme  of  geography  and  astronomy.  Dur- 
ing the  present  centnry  the  rapid  progress  in  meteorology  and  terres- 
trial magnetism  has  been  remarkably  furthered  by  international  con- 
ventions,  and  by  agreements  among  the  leaders  of  these  scientific 
enterprises,  until  now  it  would  be  regarded  as  injndicioas  to  attempt 
any  great  undertaking  iu  these  departments  without  a  mutual  uuder- 
etaiidiug  between  the  interested  nationa. 

In  September,  1875,  Lient.  (3arl  Weyprecht,  a  well-known  arctic 
explorer,  proposed  that  the  nations  of  the  world  should  unite  in  one 
uniform  system  of  simultaneous  magnetic  and  meteorological  obser- 
vations  at  as  many  stations  as  possible  in  the  arctic  and  antarctic 
regions. 

This  was  an  important  extension  of  the  international  work'  already 
lu  band  within  the  temperate  zone,  and  was  considered  so  certain  to 
result  in  a  great  advance  of  our  knowledge  that  the  idea  was  oniver- 
sally  approved. 

Tbe  details  of  the  plan  were  elaborated  at  an  International  Polar 
Congress,  held  at  Hamburg,  iu  August,  1879,  and  at  another  held  at 
Berne,  in  July,  1880.  As  a  result  of  the  agitation  of  this  question, 
ten  delegates  met  at  St.  Petersburg,  iu  August,  1881,  and  organized 
an  ofQcial  "  Polar  Commission,'*  all  the  members  of  which  had  aotbor- 
ity  to  act  for  their  respective  Governments. 

Since  the  organization  of  this  commission,  other  nations  have  en- 
listed in  tbe  work;  tbe  observing  parties  have  all  been  dispatched 
to  their  respective  destiuatiouB,  and  they  now  are  actually  engaged 
in  the  contemplated  observations.  The  stations  vill  be  occupied  for 
at  least  one,  and,  in  some  cases,  for  three  years,  and  may  be  divided 
into  two  clnsses,  namely,  (1)  the  special  polar  stations  within  30° 
of  the  north  or  south  pole,  and  (3)  tbe  auxiliary  stations,  which  are 
spread  over  the  rest  of  tbe  habitable  globe.  Besides  these  land  sta- 
tions, observations  made  on  shipboard  are  extensively  called  for,  and 
it  is  hoped  that  enough  observations  will  be  accumulated  to  allow 
tbe  making  of  a  complete  map  of  tbe  weather,  and  of  tbe  magnetic 
disturbances  throoghout  the  whole  globe,  for  any  amount  of  time  dur- 
ing the  period  in  question.  In  addition  to  tbe  main  work  of  these 
internatioual  stations,  all  possible  attention  will  be  given  to  numerous 
collateral  subjects.  The  great  extent  of  the  work  will  be  appreciated 
by  ail  examination  of  the  following  bst  of  the  objects  of  observation, 
and  the  number  of  stations  to  be  occupied. 

The  observations  which  are  considered  obligatory  are  as  follows : 

I.  Meteorological:!.  Temperature ofthe air; 2.  Tempemtnreoftheseft; 
3.  Barometric  pressure^  4.  Humidity;  5.  Wind — direction  and  force; 
6.  Clouds — their  kind,  amount,  and  motion;  7.  Bainfall;  8.  Weather 
and  optical  phenomena. 

II.  Magnetic:  1.  Absolute  declination;  2.  Absolute  inclination;  3.  Ab 
solute  horizontal  intensity;  i.  Variations  of  declination;  6.  Variations 
of  inclination;  6.  Variations  of  horizontal  intensity. 

All  the  preceding  observations  are  to  be  made  hourly,  except  on  the 
1st  and  1 6tb  days  of  each  month,  when  tbe  readings  will  be  made  evety 
Ave  minntes. 

III. — Miscellaneous :  1.  The  aurora — shape,  color,  motion,  and  poat- 
tion;  2.  Astronomical  latitude  and  longitude;  3.  Astronomieal  time. 

Tbe  observations,  which  are  considered  desirable  and  will  be  gener< 
ally  undertaken,  but  which  are  not  obligatory,  are  as  follows:  1.  varift- 
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tions  of  temperatare  witb  heightij  2.  Solar  radiation ;  3.  Evaporation; 
4.  Galvanic  earth  cnrreDts;  5.  Parallaxof  tbe  anrora:  6.  Spectroscopic 
observations  on  tbe  anrora;  7.  Ocean  cnirents;  8.  Tidal  observations; 

0.  Stractnre  of  ice;  10.  Density  of  sea-water;  11.  Atmospheric  electric- 
ity; 13.  Atmospheric  re&actions ;  13.  Twilight;  14.  Tbe  force  of  gravity; 
15.  Collection  of  samples  of  air  fur  analysis;  10.  Collection  of  samples 
of  atmospheric  dnst  for  analysis;  17.  Observations  and  collectious  id 
aoology  and  botany,  geology,  &c. 

It  is  hoped  that  all  these  observations  will  be  eveutnally  pnfoUsIied 
in  externa  on  a  nnifortn  system. 

TbirteeD  nations  have  tlios  far  entered  heartily  into  the  project;  fif- 
teen polu  stations  and  over  forty  anziliary  stations  have  been  estab- 
lished. 

Oo-operation  of  the  respective  natione  in  tke  Intentational  Magnetio  and 
Meteoroloffioal  Observationa. 

UNITED  STATES. 

Polar  atatioDi.  Lst.  hoag. 

1.  Lady  Franklin  Bay,  Orinnell  Land II.  81°  20'  W.   04°  o8' 

2.  Point  Barrow,  Alaska N.  71°  18'  W.  160°  24' 

Auxiliary  atationa. 

3.  LoaAngeles N.  34©  03' W.  118°  16' 

4.  FortOhimo,  Ungava  Bay N,  5!)°  00*  W.    68°  (W 

6.  Copper  Island,  Kamtchatka N.MOOO'  E.  IflSoOO' 

6.  Preparation  of  Daily  International  Weather 

Balletin  and  map  for  the  entire  globe. 

AtrSTBIA-HUnaABT. 

Polar  atatioDa. 

1.  JanMayen..., N.70OW  W.      8035' 

AnzlBary  atationa. 

2.  Special  course  of  observations  on  telegraphic 

earth  carrenta  will  be   made  by  tho  tele- 
graphic department  at  12  or  11  stations. 

3.  Pola .....K70O52'    E.    13°  01' 

TtSSKXRK. 
Polar  atOitionB. 

1.  Oodtbaab .N.eioW  W.   51©  IS* 

Aoziliaiy  atations. 

2.  A  special  north  polar  expedition  started  to 

explore  north  of  Siberia,  bnt  the  latest  news 
reports  it  ftozen  op  near  Nova  Zembla. 

pmi/Aia). 

Polar  atationa. 

1.  BoadanEyU N.  670  24'    E.   260  36' 

Auxiliary  atfttiona. 

2.  Helsingfors ; N.  OO©  12'    E.    250  00* 

S.  'Wa«a N.03O00'    E.    giooy 
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Lftt.  Long. 

4.  Knopio ." lir.62064'    B.    270  IV 

fi.  Wartsila N.60O32'    E.    21°  W 

(i.  Telegraphic  groaad  corretits  will  be  observed 
on  two  telegraph  lioes. 

FBANOB. 

Pol»r  stBtioiUJ. 

1.  Cape  Horn 8.  66°  OC  W.    67°  OC 

Anxiliary  rtattona. 

2.  Paris N.  48°  SC    E.      2°  20' 

3.  The  two  vessels  catrjing  the  party  to  Cspe 

Horn  will  explore  and  take  obetervationB  in 
the  AntaroCio  Sea  until  they  biing  the  party 
back  again. 

OEBUANY. 


Pol»r  Bt 

1.  Sooth  Georgia  Island 8.  64©  SC  W. 

2.  Kingawa N.  eToSC  W.    07°  30* 

(Hogarth  Inlet,  Cnmberland  Soond.) 
Aaxiliary  atetiom. 

3.  Munich N.  48°  (W  E.     Uo  34' 

4.  Hoffenthal,    Zoar,    Nain,   Bamah,   Hebron, 

Okak,  OD  the  coast  of  Labrador. 

5.  Potsdam K  52©  25'  E.     13©  OC 

6.  Breslau N.  51o  00'  B.     17o  ©(K 

7.  Falkland  IsUnds S.  61°  30*  W.   60°  OC 

8.  Witt  also  observe  ground  currents  on  6  or  8 

telegraph  lines. 

GBEAT  BBITAIN  ASD  CANADA. 

Polar  Btations. 

1.  Fort  Rae  or  Fort  Simpson  on  Qreat  Slave 

Lake  ...   N.  62°  30'  W.  1150  4ff 

Anillikiy  stulioiia. 

2.  On  all  vessels  on  tbe  Atlantic  Ocean,  extra 

observations  have  been  called  for,  and 
daily  maps  will  be  prepared  for  the  entire 
year  by  England. 

3.  Toronto:    observations    will    be    made    by 

Canada ..y.430  3fl' W.     79°  23* 

HOLLAND. 
Polar  BtntionB. 

1.  Dickson  Haven  or  Port  Dickson N.  73^  30'  E.     82°  (HK 

Anxiliary  •tatioDS. 

2.  Special  observations  will  be  made  on  tbe  reg- 

ular annual  voyages  of  Oovernmcnt  vessels 
to  "Soya  Zembln. 

3.  Utrecbt ...N.  SaoflP  E.       flOQT' 

ITALY. 
Polar  stationa. 
1.  Pnnta  Arenas,  Patagonia S.  53°  10*  W.    700  55* 
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Auxiliary  BtatiooB.  Lut.  LoDg. 

2.  Colon,  near  Monteviaeo S.  34°  22'  W.  57o  50' 

3.  Paysander,  Boenos  Ayres 8.  34°  45'  W.  58o  2U' 

4.  Naples N.  40°  52'  B.  14o  18' 

6   CMmen'"*'^^'   !  Patagonia 8.  40°  55'  W.  63°  00' 

1.  Moncalieri N.  iSOOO'  E.  7°  42' 

HOEWAY. 


1.  Eossekop N.  69°  50'  E.    23°  OV 

Aoziliary  stations. 

2.  Will  send   ProfeBsor   Tromlioldt    to  observe 

auroras  at  Kaatokeino,  Finmark N.  69©  OC  E.  23^°  OC 

RUSSIA. 

Polar  stations. 

1.  NoTa  Zembla  (Karmakule  Bay) y.  72°  30'  E.    53°  00' 

2.  Month  of  the  Lena N.  73°  00*  E.  124°  40' 

Auxiliary  atatioaa. 

3.  Pavlosk  {St.  Petersburg) N.  60©  OC  E.    30°  00' 

4.  Obaervatious  of  ground  currents  on  four  tele- 

graph lines  will  be  made,  two  in  southern 
and  two  in  central  Bussia. 
The  Russian  Geographical  Society  will  maintain  the  following  spe- 
cial meteorological  stations  in  Siberia: 

5.  Predbrasbensk N.  59°  SC  E.  107°  00' 

6.  Werchojansk.   N.  68°  00*  E.  133°  00' 

7.  Orleusk K  73*  OC  E.  122°  00' 

8.  Orlekmiosk N.  60°  SO'  E.  121°  00' 

9.  Witimsk K  59°  25'  E.  112°  30* 

10.  Kirensk N.  57°  00'  E.  108°  30' 

11.  Nochtnisk... K  OOOOO'  E.  117°  00' 

8W£D£N. 
Polar  atatiooa. 
1.  Spitzbergen    ,...N.  79°  53'  E.     16°  60' 

ARGENTINE  BEFUBLIC. 
Auxiliary  stationa. 
1.  Steps  have  been  taken  to  establish  a  mag- 
netic observatorj-  at  Cordoba S.  31°  30*  W.  64o  30- 

UISCELLAKEOUS. 

Special  simultaneous  observations  will  be  made  by  the  local  phys- 
ical observatories  at — 

1.  Tiflis H".  41°  43'  E.    44°  47' 

2.  Havana y.  23°  08'  W.  82°  28* 

3.  Gottingen N.  51°  30*  E.    10°  00* 

4.  XUbon IT.  380  42'  W.     9°  08' 

5.  Stonyhurat ___ N.630  61'  W.     2°  28* 

H.  MiH.  26 24  /  -  I 
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Lat.  Long. 

6.  Breslaa N.  51°  07'  E.     17°  02* 

7.  Zi-ka-wei  (Shanghai) N.  31°  lO*  E.  121°  30* 

8.  Manila. N.  14°  35'  E.  121°  W 

9.  Batovia S.     Co  lO*  E.  106°  SV 

Signal  (Office  memorandum. 

The  International  Polar  Commission  held  its  third  annual  meeting  at 
St.  Peterabnrg  September  (Angnst)  1, 1881.  The  instructions  that  had 
been  issued  to  the  United  States  parties  (which  were  now  already  in  the 
field)  were  presented  to  the  members. 

The  first  subject  discussed  was  the  time  at  which  observations  should 
be  taken,  and  their  fi-equeucy.  Observations  will  begin  for  all  the  expe- 
ditions in  the  polar  regions,  as  also  for  observations  in  the  temperate 
zones,  as  soon  as  possible  after  August  1, 1883,  and  will  finish  as  close 
as  possible  to  September  1, 1883.  All  the  meteorological  and'  magneCto 
phenomeua  will  be  observed  hourly  during  all  this  time;  and  besidea 
there  will  be  taken  ou  the  1st  and  16th  of  each  mouth  magnetic  obser- 
TBtions  every  five  minutes  for  twenty-four  hours,  and  every  twenty 
secouds  during  some  one  hour  of  the  day  fixed  on  in  advance,  and  every- 
where according  to  the  mean  time  of  Oottingen.  These  latter  observa- 
tions have  for  their  especial  end  to  obtain  a  perfect  knowledge  of  per- 
turbations or  magnetic  storms,  and  their  connectiou  with  the  aurora 
borealis. 

The  assembly  approved  three  proposals  by  Conut  Wilczek :  (1)  To 
found,  if  possible,  a  special  publicatiou  to  convey  more  quickly  to  the 
knowledge  of  the  scientific  world,  as  well  aa  to  the  leaders  of  the 
expeditious,  the  provosals  and  reports  concerning  the  expeditions,  as 
also  their  first  results.  (3)  To  leave,  if  possible,  on  the  spot,  the  build- 
ings and  other  arrangements  likely  to  be  useful  to  future  expeditions  of 
the  same  kind,  and  to  recomtneud  them,  iu  each  country,  to  the  care  of 
navigators,  or  to  the  inhabitants.  (3)  To  ask  steamboat  and  railway 
companies  to  grant  a  reduction  in  the  fares  for  the  staff  and  effects  of 
various  international  polar  expeditions.  The  stations  proposed  are,  two 
on  the  north  coast  of  Siberia,  one  in  Nova  Zembla,  one  in  Spttzbergen, 
one  on  Jau  Mayen  Island,  one  on  the  west  coast  of  Greenland,  one  in 
Lady  Franklin  Bay,  one  ioBehring  Strait  region;  and  the  participating 
countries  are,  Russia,  Sweden,  Denmark,  Germany,  Austria,  and  the 
I  nited  States.     (Nature,  September,  1881,  Vol.  XXIT,  p.  479.) 

Loewy  states  that  the  International  Polar  Scientific  Expedition  sent 
by  France  to  Gape  Horn  will  carry  out  a  programme  of  observations 
as  arranged  by  Angot;  direct  observations  will  be  made  every  four 
hours,  self-recording  appai  atus  will  also  be  kept  in  operation.  Special 
attention  will  be  given  to  the  austral  auroras.    (Mature,  xxn,  p.  192.) 

According  to  General  Hazen's  Annual  Beport  for  1881,  the  Cuited 
States  Arctic  stations  at  Lady  Franklin  Bay  and  Point  Barrow  are  es- 
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tiiblisilied  for  the  purposes  of  meteorological  reBearcbes  and  not  polar 
^oographic  explorations. 

lu  regard  to  the  subject  of  polar  researches,  the  Bnglisb  journal, 
^fl/«re,  November  18, 1880,  says:  "To  squander  £30,000  in  one  huge  at- 
tempt' to  reach  the  pole  would  be  as  mad  as  for  a  merchant  to  embark  all 
his  capital  in  one  hazardous  undertakiug.  Polar  research  and  polar 
expeditions  are  not  Incompatible,  but  as  Dr.  Neumayer  showed,  in  an  ad- 
mirable address  at  the  Dantziu  meeting  of  the  German  Association,  tbe 
former  mast  be  snbonliuated  to  and  gaided  by  tbe  results  of  the  latter. 
Tbe  days  of  Arctic  campaigns  are  past.  We  have  reached  the  precincts 
of  the  oita/lel  itself,  and  now  the  sappers  and  miners  begin  their  slow  but 
sare  work,  to  be  capped  at  tbe  proper  time  by  a  grand  assault.  Ger- 
many, Austria,  Bussia,  Sweden,  Norway,  Denmark,  the  United  States, 
and,  we  believe,  Canada  are  all  to  take  part  in  this  great  work  by  estab- 
lishing observing  stations  at  suitable  points  ail  around  the  polar  area, 
while  Italy  is  to  send  out  next  year  a  seieDtifically  equipped  espedition 
to  tbe  Antarctic  re^^ions,  our  knowledge  of  which  is  meager  and  uncer- 
tain. This  last  will  be  an  observing  as  well  as  an  esploring  expedition, 
preparatory  to  the  establishment  of  an  Antarctic  station. 

"As  Dr.  Neumayer  said,  in  the  address  alluded  to,  men  of  science  do  not 
demand  practical  or  so-called  utilitarian  reasons  before  giving  tbeir  ad- 
hesion to  any  new  work ;  it  is  enough^Ut  can  be  shown  that  sucb  work 
will  conduce  to  tbe  advancementof  fiH^ledge.  And  that  Weyprecht's 
scheme  of  polar  observatories,  of  which  so  many  Governments  approve, 
wilt  lead  to  vast  additions  being  made  to  scientific  knowledge,  no  man 
of  science  needs  be  told.  In  meteorology,  terrestrial  magnetism,  biology, 
geology,  and  glacial  physics  the  gains  would  be  immense,  and  the  his- 
tory of  science  has  tanght  as  over  and  over  again  that  the  surest  path 
to  practical  and  beneficent  results  is  through  the  gate  of  pure  scientific 
research.  Every  day  is  the  science  of  meteorology  becoming  more  and 
more  important."    {Nature,  November,  1880,  xxin,  p.  60.) 

In  connection  with  the  Panama  Canal,  De  Lesseps  has  established  a 
meteorological  station  at  Colon.  Stations  on  both  sides  of  the  isthmus 
have  long  been  desirable,  and  it  is  to  be  hoped  that  sncb  will  be  well 
maintained. 

Tbe  Scottish  Meteorological  Society  has,  since  the  spring  of  1381,  main- 
tained a  series  of  daily  observations  on  tbe  sammit  and  sides  of  Ben 
Nevis.  The  sammit  is  4,406  feet  above  sea-level  and  is  the  highest  spot 
in  the  British  Isles.  The  importance  of  building  a  residence  for  the 
observer,  and  maintaining  at  tbe  summit  more  frequent  if  not  more 
continnous  observations,  is  strongly  urged.  The  society  accepted  a 
handsome  offer  by  Mr.  C.  L.  Wragge,  who  has  had  experience  of  sncb 
work,  to  climb  to  the  top  of  Ben  Nevis  every  morning  in  time  to  make 
observations  there  at  0  a.  m.  A  complete  set  of  the  best  instruments 
has  been  procured.  The  barometer  (a  Fortin)  is  an  excellent  instm- 
meot,  and  is  constrncted  to  read  as  low  as  23.000  inches,  in  the  procar- 
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ance  of  whieli  Mr.  Scott,  of  the  Meteorological  Office,  kindly  gave  tiis 
asststaDce.  Ou  Tuesday,  Maj"  31, 1881,  Mr.  Wragge,  witb  Mr.  Living- 
stone,  of  the  public  schools,  and  nine  workmen,  ascended  the  mountaiu, 
and  the  iustrutnents  were  fixed  and  secured  in  their  i>roi>er  posilioiit:; 
aud  all,  ioclading  the  barometer,  were  found  to  he  iu  good  working 
order.  The  regular  observations  began  ou  the  following  da.y,  Julie  1, 
Mr.  Wragge  being  at  his  post  on  the  top  of  the  Ben,  4,406  feet  above 
the  sea  at  9  a^  m.  He  remains  an  hour  at  the  top,  aud  uiake^  three 
observations,  viz,  at  9,  9.30,  and  10  a.  m.  Even  during  tbe  stormy 
weather  of  Saturdaj'  last  tlie  observations  ^ere  made  and  the  observer 
back  at  Fort  William  at  1.30  p.  ni.,  on  which  occasion  the  temiwrature 
at  the  top  was  as  low  as  28° ,0. 

Simultaneouij  with  the  Ben  Kevis  observations  s  complete  series  of 
observations  are  also  made  near  sea-level  by  Mrs.  Wragge.  These  ob- 
servations, together  with  the  observations  made  at  the  neighboring 
stations  of  Roy  Bridge,  Oorran,  Laudale,  Airds,  Lismore,  and  Dalnas- 
pidal  (1,400  feet  above  the  sea),  will  give  tbe  data  required  iu  dealing 
with  some  more  important  i>roblems  in  meteorology.  [Nature,  June, 
1881,  Vol.  XXIV,  p.  131.) 

The  daily  observations  by  Mr.  C.  L.  Wragge,  which  ended  with  Octo- 
ber- 1881,  have  been  aupplement^by  those  of  Mr.  Livingstone,  who  has 
offered  to  climb  to  the  summ^^Lce  a  month,  whenever  practicable, 
daring  the  winter.    (Nature,  DwRuber,  1881,  IXT,  p.  135.) 

Mr.  Livingstone  ascended  Ben  j^ovis  for  the  second  time  on  Satur- 
day, February  10,  1882.  He  found  the  snow  much  deeper  than  usual. 
{Nature,  February,  1882,  xxv,  p.  37-J.) 

Mr.  Wragge  has  made  every  effort  to  secure  land  for  a  permanent 
summit  observatory,  but  thus  far  without  success — meeting  with  oppo- 
sition firom  unexpected  quarters.     {Nature,  March,  1882,  xxv,  p.  491.) 

The  observations  on  Ben  Kevis  and  at  Fort  William  were  recom- 
menced June  1, 1883.  A  Beries  of  very  frequent  observations  are  made 
at  Fort  William  from  G  a.  m.  to  9  p.  m.,  simultaneotia  with  those  taken 
by  Mr.  Wragge  on  his  ascent  and  descent.  Self-recording  thermome- 
ters, spectroscopes,  and  actinometers  and  additional  rain-gauges  have 
been  provided.     {NaUtre,  June,  1882,  xxvi,  p.  112.') 

Mr.  Wragge  has  established  a  subsidiary  station  at  Stafford  where 
full  series  of  observations  will  be  made  at  9  a.  m.  daily.  On  the  mom- 
iug  of  July  23  Mr,  Wragge  found  that  wanton  mischief  had  been  done 
to  some  of  the  instruments  at  the  intermediate  stations  of  Bedburu  Cross- 
ing, and  be  appeals  to  the  public  to  co-operate  with  the  attempt  to  pre- 
vent such  wantonness.     {Nature,  August,  1882,  ZXTI,  p.  330.) 

The  Swedish  Oovernment  has  decided  to  send  a  scientific  expedition 
to  Mossel  Bay,  fur  the  purpose  of  collectiug  meteorological  information. 
The  expedition  will  be  directed  by  Captain  Malmberg,  and  will  have  to 
remain  daring  the  summer  of  1882  and  the  winter  of  1883  in  order  to 
obtain  the  observations  of  the  entire  year.    Mossel  Bay  is  situated  to 
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thenortb  of  Siiitzbergen,  latitude  79°  64',  longitade  16^  15'  east.  The 
locality  is  well  kiiowii  to  the  Swedes.  Profeasor  Xordenskjold  staid 
there  in  the  wiuler  of  1872  and  '73  with  three  ships.  A  Swedish  maa- 
of-war  will  take  the  expedition  to  Mossel  Bay,  nuder  the  command  of 
Capt4un  I'alandfr,  who,  after  havinfr  fixed  the  special  meteorological 
station  of  (Juptiiiu  Malniberg,  will  return  to  Sweden.  {Nature,  July, 
1881,  XXIV,  p.  2!)5.) 

The  prujKJsed  Physical  Observatory  in  Hong-Kong  is,  we  regret  to 
see,  still  under  consideration,  notwithstanding  Major  Palmer's  complete 
scheme  was  in  the  hands  ot  the  uoloiiial  office  in  1882.  It  is  to  be  hoped 
that  he  may  be  engaged  upon  the  work  before  he  leaves  China.  (Na- 
ture, XXVI,  p.  113.) 

The  Shanghai  General  Chamber  of  Commerce  has  received  an  elabo- 
rate report  from  Father  de  Chevreus,  of  Zikawei,  on  the  proposed  me- 
teorological system  for  the  protection  of  the  Chinese  shipping.  He 
recommends  that  the  Zikawei  Observatory  should  receive  twice  daily 
observations  telegraphed  from  Manila,  Hong-Kong,  Amoy,  Tientsin, 
Nagasaki,  and  Vladivostock.     {Nature,  xiv,  p.  368.) 

Woeikoff  suggests  that  Chinese  typhoon  warnings  will  always  be 
uo satisfactory  until  telegraphic  connection  is  made  witk  Formosa  and 
the  Loo  Choo  Islands.    {Nature,  xxv,  p.  410.) 

The  Chamber  of  Commerce  at  Shaughai  has  failed  to  secure  the  co- 
operation of  the  Chinese  maritim  costoms  in  meteorological  observa- 
tions on  the  coast  of  China,  bat  as  the  latter,  under  the  inspectorate  of 
Sir  Bobert  Hart,  has  long  since  promised  to  establish  its  own  system,  we 
may  still  hope  to  see  that  realized.    (Mature,  xxvi,  p.  136.) 

Sir  Bobert  Hart,  inspector-general  of  Chinese  maritime  customs,  has 
directed  that  meteorological  observations  at  all  Chinese  ports  be  sent 
regolarly  to  Shanghai;  we  jH^sume  that  this  is  part  of  the  meteorolog- 
ical system  promised  by  Mr.  Hart  at  the  Vienna  Conference  in  1874. 
{Nature,  xxvi,  p.  414.) 

The  telegraph  line  between  Shanghai  and  Pekin — which  is  the  first 
of  any  length  in  China — has  been  opened  to  traffic,  and  has  already 
foond  some  useful  application  in  the  distribution  of  weather  informa. 
tion. 

Maxwell  Hall,  of  Kingston,  Jamaica,  writes  that  he  is  slowly  pro- 
gressing in  his  efforts  to  establish  a  proper  meteorological  system  for 
the  West  Indies.  An  international  system  of  observation,  reports,  storm 
warnings,  &c,  wilt  be  fully  practicable  only  when  the  British  colonial 
government  takes  steps  to  encourage  his  labors;  meanwhile  he  is 
elaborating  a  system  of  observations  for  Jamaica  that  will,  he  hopes, 
erentnally  cover  the  whole  isle,  and  will  be  found  practically  useful  In 
weather  predictions  and  in  the  development  of  special  aghculttiral  and 
botanical  enterprises.    (Nature,  xzT,  p.  18.) 

The  observations  made  in  Iceland  for  the  Scottish  Meteorological 
Society  by  Mr.  Thorlacins,  show  that  in  that  island  the  mean  baivmetric 
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pressure  was  rpmarkably  low  while  the  temperature  was  high  dariog 
the  winter  of  1861-'82.  This  mild  winter  has  been  followed  by  a  very 
cold  summer.  A  geiieral  study  of  the  distribution  of  pressure  and 
temperature  over  Niirtbern  Europe  during  this  period  has  been  uuder- 
takeu  by  Wild.     {Hature,  xivi,  p.  322.) 

Dr.  Steioeger,  of  Norway,  has  been  sent  to  establish  meteorological 
statioDs  on  the  Russian  side  of  the  Bering  Sea.  [Professor  Wild  writes 
that  he  has  also  made  some  effort  to  procure  observations  in  that  re- 
gion, A  knowledge  of  the  storms  of  the  North  Pacific  would  seem  to 
be  an  important  desideratum  to  the  United  States  Signal  Service  if  ever 
it  is  to  make  early  predictions  of  the  storms  that  arrive  on  the  Pacific 
coast.]     (Saiare,  ixvi,  p.  113.) 

The  scientific  results  of  the  Jeaonette  expedition  were  partially  lost, 
but  the  many  important  records  will,  it  is  lielieved,  be  published  as  a 
part  of  the  proceedings  of  the  Board  of  Inquiry  which  has  been  investi- 
gating ail  the  particulars  relating  to  this  expedition  and  that  of  the 
Bodgers,  which  vesselw  aa  sent  in  search  of  the  former.  The  Jeannette 
was  20  miles  northeast  of  Herald  Island  on  September  5, 1880,  when  she 
was  frozen  in,  and  for  twenty-one  months  thereafter  was  drifting  towarda 
the  northwestMn  the  ice-pack.  She  was  lost  on  June  13,  1882,  at  77^^ 
north  and  165°  east.     {Kature,  1.1.VI,  p.  479.) 

The  International  Meteorological  Committee,  Messrs.  Wild,  Scott, 
Buys-Ballot,  Cantoni,  dn  Brito  Oapello,  Hann,  Mascart,  Mobn,  Nen- 
mayer,  appointed  by  the  Congress  of  Borne,  held  its  first  meeting  at  the 
Observatory,  Berne,  Ax)m  the  9th  to  the  12th  of  September,  1880. 
All  the  members  of  the  committee  were  present.  The  committee  recom- 
mend that  each  national  meteorological  office  carry  out  a  comparison  of 
its  own  standard  iostniments  with  those  of  other  conntiies ;  it  also  re- 
commended that  all  oi^nizations  publish  regularly  the  mean  values  for 
the  most  important  meteorological  elements  for  the  telegraphic  and  in- 
ternational stations.  Messrs.  Scott  and  Hellmaun  were  appointed  to  act 
as  a  committee  on  publication  of  a  catalogue  of  meteorological  literature, 
the  cost  of  which  was  estimated  at  £550  i'or  the  manuscript  and  £750  for 
the  publication.  Messrs.  Mascart  and  Wild  were  appointed  to  prepare 
a  plan  for  collecting  and  publishing  numerical  tables  for  the  rednction  of 
observations-. 

Thesecondmeetingof  the  Inteiualional  Meteorological  Committee  took 
place  at  Gopeuhaj;en,  August  1,  1882.  The  followingareamong  the  pro- 
ceedings of  this  meeting:  It  was  resolved, .^rsf,  to  organize  in  Loudon  an 
exhibition  of  storm-warning  and  other  correlated  apparatus;  aeoondj  lo 
collect  information  relative  to  meteorological  observations  j  Aird,  to  re- 
qnest  precise  observations  as  to  the  time  of  rain,  &c. ;  fovrtk,  to  request 
that  monthly  means  be  published  promptly  ;.^A,  to  secure  observationB 
in  distant  localities;  sixth,  to  encourage  the  publications  of  daily  weather 
charts  of  the  Atlantic  Ocean ;  aenenik,  to  recognize  the  importance  of 
weather  telegrams  fh>m  Iceland  and  the  Faroe  Islands;  mghth,to  pablish 
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the  international  reduction  tables ;  ninth,  to  draw  np  s  scheme  of  instruc- 
tions for  the  observation  of  cirrus  clouds ;  tenth,  to  InTite  different  nations 
to  prepare  catalogues  of  the  meteorological  literature  of  the  respective 
countries.    (Nature,  XZTI,  p.  370.) 

Lieutenant-Colouel  DouQelly,  B.  E.,  made  some  tntrodnctory  historical 
remarks  to  Professor  Stokes's  first  lecture  of  April,  1881,  at  the  South 
Kensington  Museum,  which  was  the  first  of  tbe  series,  from  which  we 
extract  the  following: 

"  It  has  been  considered  desirable  that  some  explanation  be  given  of 
what  bas  led  to  the  formation  of  this  Oommittee  on  Solar  Physics,  and 
what  bafi  led  to  the  giving  of  these  lectures. 

"  Our  history  commences  In  tbe  ^-ear  1875,  when  the  Boyal  Commis- 
sion on  Scientific  Instruction  and  the  Advancement  of  Science  made 
their  eighth  and  final  report,  strongly  recommending  the  establishment 
by  tbe  state  of  an  observatory'  for  solar  physics. 

"  In  1876  a  very  large  and  influential  deputation  from  the  British  Asso* 
elation  had  an  interview  with  the  then  lord  president  of  the  council,  the 
Dake  of  Richmond  and  Gordon,  with  the  view  of  urging  on  tbe  Oovem- 
ment  the  necessity  of  taking  action  on  this  and  other  recommendations 
of  the  royal  commission. 

"  The  representation  by  the  council  of  the  British  Association  was  fol- 
lowed by  a  memorial  from  a  number  of  eminent  men  of  science.  It  was 
nnder  those  circomstances  that  tbe  lords  of  the  committee  of  tbe  Oouncil 
of  Education,  in  August,  1877,  referred  tbe  question  to  Professor  Stokes, 
Professor  B^fonr  Stewart,  and  General  Stracbey,  for  their  opinion  as 
to  whether  a  start  could  not  be  made  by  utilizing  the  advantages  offered 
by  the  laboratories  at  South  Kensington. 

"Jostat  that  particular  time  thelndian  Government  bad  madearrange- 
mentsforhaTingdaily  photographs  taken  of  thesnn'sdisk  at  Dehra-Doon, 
in  the  Northwest  Provinces,  by  Mr.  Meins,  wbo,  while  he  was  sapper  in 
the  Boyal  Engineers,  had  been  trained  by  Mr.  Lockyer.  The  committee 
of  three,  already  refwred  to,  reported  at  the  end  of  1877,  and  they  state 
what,  in  their  opinion,  may  be  done  at  once  and  without  entailing  any 
serious  cost.  The  report  is  published  in  the  Parliamentary  paper  of 
March  20, 1879.  Nothing,  however,  was  done  at  that  time,  and  in  No- 
vember, 1878,  the  Duke  of  Devonshire,  as  chairman  of  the  Boyal  Com- 
mission  on  Scientific  Instruction  and  the  Advancement  of  Science,  wrote 
again,  calling  attention  to  the  subject  and  strongly  urging  that  tbe 
reimrt  of  this  committee  should  beaded  upon.  In  1879anma]I  sum,j&600, 
was  taken  in  the  estimates  for  the  expenses  of  the  Committee  on  Solar 
Physics,  and  this  has  been  continued  ever  since.  As  soon  as  that  vote 
bad  been  put  in  the  estimates  with  tbe  sanction  of  the  treasury  a  com- 
mittee was  formed,  consisting  of  the  gentlemen  already  mentioned, 
namely.  Professor  Stokes,  Professor  Balfour  Stewart,  and  General 
Stracbey,  to  whom  were  added  Mr.  Norman  Lockyer,  Captain  Abney, 
and  Colonel  Donnelly,  R.  E.     Thi»  committee  make  annual  reports  to 
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both  hoases  of  FarliameDt,  collect  and  reduce  the  solar  observations 
commenced  by  Mr.  Meins  in  India,  nnd  rejwrt  od  bJI  items  relatingto  this 
subject.  They  also  have  inaugurated  tbe  present  course  of  lectures  on 
Solar  Physics."    {Nature,  October  20, 1881,  xxiv,  p.  594.) 

At  the  annual  meeting  of  the  Meteorological  Society,  Loodon,  January  ' 
18,  1882,  the  secretary  reported  the  society  in  a  I'emariiably  flonnshing 
condition :  tbe  number  of  active  fellows  was  555,  the  annual  receipts 
£840  (sterling)  and  expenditure  £197  (sterling) ;  number  of  meteoro- 
logical stations  maintained,  83,  the  observations  of  which  are  regularly 
published  in  tbe  record.  The  president  for  the  succee<Ii»gyear  is  J. 
K.  Laughton.  The  society  has  published  instructions  to  observers  and 
an  index  to  the  publications  of  English  meteorological  societies.  (Xature, 
X£V,  p.  307.) 

Mr.  G-  J,  Syniona,  president  of  the  Meteorological  Society  of  London 
in  his  anntiaJ  address  traced  the  history  of  English  meteorological 
societies  from  1723  to  1880.  The  earliest  English  effort  at  forming  an 
English  meteorological  society,  or  at  any  rate  securing  observations 
made  with  comparable  instruments,  recorded  upon  a  uniform  system, 
was  made  in  1723,  by  Dr.  James  Jiirin,  then  secretary  to  the  Royal 
Society.  In  a  Latin  address  made  that  year  by  Dr.  Jnrin,  he  antici- 
pated uearly  all  the  conditions  which  are  now  considered  essential  for 
comparable  observations.  This  appeal  did  not  lead  to  much  being  done, 
and  in  1744  another  attempt  was  made  by  Mr.  Roger  Pickering,  F.  R.  S., 
who  read  before  the  Royal  Society  a  paper  entitled  "  Scheme  of  a  diary 
of  the  weather,  together  with  drafts  and  descriptions  of  machiue»  sub- 
servient thereunto."  The  Meteorological  Society  of  the  Palatinate  was 
established  in  1780  under  tbe  auspices  of  the  Elector  Charles  Theodore, 
wbo  not  only  gave  it  the  support  of  his  public  patronage  but  entered 
with  spirit  and  ability  into  its  pursuits  and  furnished  it  with  '.he  means 
of  defraying  the  expense  of  instrumentfi  of  the  best  construction,  which 
were  gratuitously  disLributed  over  Europe  and  even  to  America.  One 
of  the  first  acts  of  the  association  was  to  write  to  all  the  principal  uoi- 
versities,  scientific  academies,  and  colleges,  soliciting  their  co-operation 
and  offering  to  present  them  with  all  the  necessary  instruments,  properly 
verified  by  standards  and  free  of  expense.  The  offer  was  accepted  by 
thirty  societies,  and  tbe  list  of  distinguished  meu  who  undertook  to 
make  the  observations  shows  the  iDit>ortauce  which  was  attached  to  the 
l>laa  and  the  zeal  with  which  it  was  promoted  in  every  part  of  tbe  con- 
tinent. In  1H23  the  first  meeting  of  the  Meteorological  Society  of  Lon- 
don was  held,  and  was  attended  by  Luke  Howard,  Thomas  Foster,  Dr. 
Blrbeck,  and  others.  After  1824  the  society  languished  but  was  never 
regularly  dissolved.  Owing  to  several  letters  and  articles  which  ap- 
l)eared  in  Ijoudon^a  Magazine  of  Natural  Sistory,  a  meeting  was  held  oo 
November  15, 1836,  at  which  the  society  was  revived,  W.  H.  White 
appointed  secretary,  and  regular  meetings  resumed.  Application  waa 
made  to  the  Boyal  Society  for  permission  to  compare  the  iustrumeuts 
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of  the  society  with  the  Royal  Society's  standards,  and  leave  was  granted 
March  13, 1838.  A  volome  of  Transactions  was  published  in  1839,  ami 
among  other  articles  contains  one  entitled  "Remarks  on  the  present 
state  of  ineteorolo^cal  science,  by  John  i  •  nskiu."  The  cost  of  the  pub- 
lication of  this  vohiine  exhausted  the  funds  of  the  society,  but  in  IS41 
Mr.  Gutch  undertook  personally  the  pecuniary  risk  of  a  new  publica' 
tion  entitled  the  Quarterly  Journal  of  Meteorology;  but  this  does  not  ap- 
pear to  have  been  very  successful  owing  to  the  high  rat«  of  postage. 
Shortly  after  this  the  society  practically  came  to  an  end.  On  April  3, 
1850,  a  meeting  of  some  friends  of  the  science  was  conveneU  by  Dr.  Lee, 
at  Hartwell,  when  the  "  British  Meteorological  Society  "  was  established, 
and  Mr.  S.  G.  Whitbread  elected  president.  The  first  general  meeting 
of  the  members  was  not  held  till  March  25,  1851,  but  in  the  meanwhile 
several  important  steps  had  been  taken  by  the  council.  Annual  reports 
were  publtsbetl  from  1851  to  18C1,  and  siuce  then  five  volumes  of  the 
Proceedings  and  six  volumes  of  the  Quarlerlg  Journal  have  been  pub- 
lished. Up  to  1858  nothing  had  been  done  towards  forming  a  library, 
but  in  1862  a  catalogne  was  published  containing  about  200  titles.  In 
187C  a  new  catalogue  was  issaed,  which  extends  to  80  pages  and  con- 
tains over  1,200  entries.  Gn  January  27, 1866,  the  society  obtained  a 
royal  charter  of  incorporation,  and  has  since  been  known  as  the  "Mete- 
orological Society."  On  April  4, 1872,  the  council  resolved  upon  taking 
a  room  for  an  office  %Dd  for  tbe  protection  of  the  library,  and  appointed 
Mr.  Mariott  as  their  assistant  secretary.  The  subsequent  eight  years 
have  been  characterized  by  great  progress.  A  series  of  second-order 
stations  has  been  organized,  which  are  systematically  inspected  and  at 
which  strictly  comparable  observations  are  made.  On  January  1, 1880, 
another  and  larger  series  of  stations,  called  climatological,  was  started, 
at  which  the  observations  are  less  onerous  than  those  at  the  second- 
order  stations,  bat  at  which  they  are  required  to  be  equally  accurate. 
Obfiervations  on  natural  periodical  phenomena  are  also  made  at  many 
places,  and  discussed  yearly  by  tbe  Itev.  T.  A.  Preston. 

Ac  the  request  of  the  society  a  conference  has  been  appointed,  cod- 
sistiog  of  delegates  from  several  other  societies,  to  prepare  accurate 
inBtmctiuns  respecting  the  erection  of  lightning-conductors.  {Nature^ 
Janosry  27, 1881,  xsiii,  p.  307.) 

Prof.  W.  Forster,  the  director  of  the  Berlin  Observatory,  made  an 
interesting  communication  to  the  Geographical  Society  of  Berlin  re- 
garding one  of  tbe  most  important  tasks  of  travelers  in  unknown 
regions,  i.  e.,  the  exact  determination  of  latitude,  longitude,  and  eleva- 
tion above,  sea-level.  In  several  of  the  results  of  recent  German 
expeditions  serioas  errors  in  this  regard  were  detected.  Professor 
Forster  stated  that  the  Berlin  Observatory  staff  would  shortly  be  in  a 
position  to  nndertake  the  practical  and  theoretical  instruction  of  trav- 
elers and  to  superintend  the  selection,  testing,  and  packing  of  the  necea- 
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«ary  scieotiflc  instrnmests  for  the  varioas  expeditions  before  starting. 
{Nature,  March  3, 1881,  xsm,  p.  420.) 

A  meteoroloipcal  observatory  has  been  erected  at  Port-aa-Priuce, 
Bayti,  under  the  care  of  Rev.  Father  Wick,  on  gron&d  granted  by 
the  state.  It  is  an  octagon  of  two  stories  and  a  platform.  Besides 
the  indispensable  instramuit  it  htis  electric  clocks  (for  communicatlDg 
time  to  clocks  outside),  telephones,  microphones,  phonographs,  radiom- 
eters, &c.    (Ifature,  March  31,  1881,  XXin,  p.  616.) 

A  meteorological  conference  was  held  at  Sydney  in  November,  1879, 
the  rapreseutatives  of  the  different  colonies  being  Messrs.  James  Hec- 
tor, of  New  Zealand,  Charles  Todd,  of  South  Australia,  B.  L.  J.  Ellery, 
of  Victoria,  and  H.  C.  Russell  of  Kew  South  Wales.  The  whole  ques- 
tion of  weather  telegrams  was  under  consideration.  The  system  then 
in  operation  embraced  only  the  colonies  of  South  Australia,  Victoria, 
New  South  Wales,  and  Queensland,  but  n  resolution  was  passed  declar- 
ing it  desirable  to  secure  the  co-operation  of  the  Oovcrnments  of  West^ 
«rn  Australia,  Tasmania,  and  New  Zealand  in  the  syntem  of  intercolonial 
weather  telegrams.  The  conference  voted  that  weather  telegrams  and 
forecasts  shall  iu  all  cases  depend  n|>OD  the  observations  used  for  gen- 
eral meteorological  and  climatological  statisticx.  Much  emphasis  was 
laid  OD  the  establishment  of  high-level  stations  with  a  more  special  view 
to  the  investigation  of  the  winds,  and  the  conference  recommended  that 
there  be  established  in  each  of  the  colonies,  upon  a  high  mountain  iieak, 
A  meteorological  observatory  for  the  special  study  of  winds  and  other 
meteorological  phenomena.    (Nature,  xxii,  p.  160.) 

Prof.  Sophus  Tromholt,  of  Bergen,  Norway,  writes  that  in  order  to 
get  nearer,  if  possible,  to  the  unraveling  of  the  mysteries  of  the  au- 
rora borealis,  he  has  iu  the  course  of  the  last  two  years  endeavored  to 
procure  a  greater  number  of  observations  of  this  phenomenon  in  Nor- 
way, Sweden,  and  Denmark.  He  has  succeeded  in  engaging  through- 
out the  above-named  countries  several  hundreds  of  observers,  who,  led 
only  by  scientific  interest,  have  givenhim  their  assistance,  and  from  whom 
be  has  already  received  a  considerable  amount  of  information.  These 
observations  are  to  be  continued,  as  there  is  reason  to  suppose  that  the 
aorora  borealis  in  the  near  future  will  appear  much  more  ftwiueutly 
than  has  been  the  case  during  the  last  years.  Finland  and  Iceland  will 
also  now  be  drawn  within  the  circle,  and  it  would  be  most  detirable  that 
gimilar  observations  tcere  made  also  in  Great  Britain,  which  country, 
especially  in  the  maximum  years  of  the  appearance  of  the  aurora  bore- 
alis, certainly  would  yield  characteristic  contributions  in  this  respect 
He  therefore  invites  friends  of  science  to  make  sucli  observations  in 
accordance  with  the  system  which  he  has  introduced  in  Scandinnria. 
A  schedule  for  recording  observations,  along  with  the  necessary  instruc- 
tions, will  be  sent  to  any  one  who  desires  them.     {Nature,  xsti,  p.  192.) 

Miss  Pogson  has  been  appointed  meteorological  reporter  to  the  gov- 
ernment of  the  Madras  Presidency,  India. 
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TheOerman  OovernmeDt  has  been  requested  by  many  eminent  hydrol- 
ogists  to  establish  a  hydrolo|;ical  "  Beirhe-Centralstelle."  They  con- 
sider bydrological  researches  extending  over  the  whole  empire  neces- 
aaxy  for  the  general  welfare,  with  regard  to  the  general  ntilizatioa  of 
water  and  for  the  general  protection  of  arable  lands  agamat  floods  and 
inundations.  As  these  refiearches  wonld  Decessarily  often  be  combined 
with  meteorological  observations,  it  is  proposed  to  connect  the  Hydro- 
legical  OfQce  with  the  Meteorological  Centra!  OflBce.  The  work  would 
have  to  be  done  principally  by  hydrologists  and  meteorologists,  but 
the  staff  wonld  have  to  comprise  geologists,  agricnltarista,  and  forest- 
rangers.    {Nature,  July  21, 1881,  Vol.  xxiV,  p.  265.) 

Sir  G.  B.  Airy,  in  his  annual  report,  Jone  4,  1881,  reviews  the  rela- 
tion of  Greenwich  Observatory  to  meteorology,  navigation,  and  the  sob- 
jectfi  in  which  he  has  taken  an  interest  as  bearing  on  navigation.  The 
self  recording  apparatos  of  the  observatory  has  all  been  altered,  so  that 
the  time  scales  are  uniform  thronghout.  The  earth-current  register  on 
ordioarytelegraphlinesiudicates  the  existenceofnumerons  petty  fluctu- 
ations that  almost  completely  mask  theproperfeatareof  earth  corrents. 
The  photographic  records  of  corrents  on  buried  lines  continue  to  be 
maintained  with  regularity.  A  new  pressure  plate  has  been  supplied  to 
the  Osier  anemometer.  Campbell's  sunshine  recorder  has  continued  in 
action  during  this  its  fifth  complete  year.  The  discussion  of  the  elec- 
trometer results  for  1879  shows  that  on  days  of  ma^etio  distarbauce, 
when  aurora  ts  visible,  nothing  unusnal  is  shown  by  this  instmment. 
The  greatest  electric  disturbances  are  observed  in  showery  weather  and 
during  thunder-storms.  The  Greenwich  and  Deal  time-balls  are  dropped 
regnlarly  at  1  p.  m. ,  and  an  hourly  bell  to  be  established  at  The  Start  is 
urged.    {Nature,  June  9, 1881,  xxiv,  p.  128.) 

The  first  annual  report  of  Mr.  Christie,  Astronomer  Koyal,  June  8, 
1882,  shows  that  these  observations  are  kept  ap  as  nsual.  {Nature, 
liv,  p.  140.) 

The  volnutary  retirement  of  Sir  G.  B.  Airy,  in  the  eightieth  year  of 
bis  age,  and  the  appointment  of  Mr.  Christie  to  the  directorship  of  the 
Koyal  Observatory  will  not  materially  affect  the  maintenance  of  the 
long  series  of  magnetic  and  meteorological  observations  conducted  at 
Greenwich. 

The  Algerian  system  of  meteorological  observations  extends  to  forty- 
eight  stations,  of  which  thiriy-six  send  daily  reports  by  telegraph.  Storm 
warnings  are  scot  from  the  central  station  to  twelve  sea-coast  stations. 
The  office  is  under  tJie  control  of  military  engineers,  and  is  independent 
of  the  French  Bureau  at  Paris.     (Nature,  xiv,  p.  492.) 

The  London  Meteorological  Council  hare  taken  every  practicable  step 

to  obtain  the  largest  possible  number  of  meteorological  observations 

from  the  North  Atlantic  Ocean  during  the  years  1882  and  1883.    Their 

circular  inviting  these  observations  states  that  they  propose  to  prepare 

•  daily  weather  charts  similar  to  (but  possibly  more  elaborate  than)  those 
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that  have  for  some  years  l>eea  published  by  the  Army  Signal  Office. 
As  ttie  latter  office  baa  received  reports  from  about  5U0  veoiielij,  it  is 
evident  that  the  proposed  work  of  tlio  Loudon  office  is  one  of  do  small 
magnitude.  We  hope  that  it  may  give  a  great  stimulus  to  meteorolog- 
ical observations  at  sea.     {Nature,  XXV,  p.  C06.) 

Mr.  Crnls,  temporarily  director  of  the  observatory  at  Rio  Janeiro, 
bas  established  tbe  publication  of  the  astronomical  bulletin  of  that  ob- 
servatory. He  has  also  established  a  time-ball  similar  to  that  at  Green- 
wich.    (Nature,  XKTi,  p.  352.) 

A  great  international  fisheries  exhibition  will  be  held  inLondon,at 
tbe  Gardens  of  tbe  Royal  Horticultural  Society,  iu  1383.  AttheCoiteD- 
hagea  meeting  of  the  International  Meteorological  Committee  it  was 
resolved  to  invite  the  weather  bureaus  of  all  countries  to  contribut«  at 
the  same  time  towards  a  complete  display  of  all  systems  of  forecasting 
weather  and  forewarning  of  storms,  and  of  whatever  else  in  their  work 
seemed  to  bear  upon  the  flshiugindustries.    {Nature,  Vol.  xiTi,p.  480.) 

Bischofiiibeim,  tbe  member  of  the  French  Deputies  for  Nice,  lianng 
built  a  fine  observatory  near  that  city,  on  Mont  Gros,  at  an  altitude  of 
about  1,000  feet,  and  within  a  park  of  SO  acres,  has  appointed  Perrotin 
director  of  the  observatory,  Carvallo  assistant  director,  and  Pnisenx 
in  charge  of  met«orologic  and  magnetic  observations.  Tbe  observa- 
tory will  be  under  tbe  general  charge  of  tbe  Bureau  of  Longitudes,  its 
entire  cost  and  endowment  baviug  been  donated  by  the  munificent 
banker. 

The  French  departmental  meteorological  commissions  bold  an  annual 
meeting  under  tbe  presidency'  of  the  miuister  of  pnblic  instruction. 
At  the  meeting  of  April  18, 1882,  it  was  announced  that  tbe  Central 
Bureau  receives  daily  07  telegrams  from  foreign  parts  and  52  from 
France.  Five  maps  are  drawniu  the  morning  and  three  in  the  evening; 
warnings  are  sent  by  telegraph  to  aid  agricultural  and  maritime  districts; 
82  per  cent,  of  verifications  are  claimed.     (Nature,  xxi,  p.  593.) 

A  geographical  association  was  established  in  1882  at  Jena,  under 
the  presidency  of  Dr.  E.  E.  Schmid. 

At  the  annual  distribution  of  prizes  by  the  Paris  Academy  of  Sciences, 
February  6,  1882,  the  prize  of  5,000  francs  was  awarded  to  Branlt  for 
his  studies  in  marine  meteorology. 

The  Boyal  Agricultural  and  Oommercial  Society  of  British  Guiana 
proposes  to  publish  meteorological  information  in  its  journal,  edited  by 
Mr.  E.  F.  Im-Thum.  It  is  to  be  earnestly  hoped  that  the  meteorology  of 
this  interesting  part  of  tbe  world  may  be  more  thoroughly  studied.  (Na- 
ture, XXV,  p.  419.) 

Keumayer  and  Bnys-Ballot  have  respectively  received  gold  medals 
fh>m  the  Dutch  Society  of  Sciences  at  Harlem  for  eminent  services  in 
meteorology.  Among  tbe  prize  subjects  announced  by  this  society  for 
tbe  year  1883  are  the  mariner's  compass,  the  diffusion  of  tight,  tbe  con- 
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deusntiun  of  gases  on  solid  subatanceB,  and  electric  discharge  in  rarefied 
gages.     [Xature,xxvi,  p.  510.) 

3ir  CUarles  Wyvitle  Tliomsou,  bom  1830,  Mar(;Ii  5,  at  Linlithgow, 
Scotlaad,  died  March  10, 1882,  at  Iidinbcrgh,  specially  knowu  to  meteor- 
ologists by  bis  great  coutribntions  to  our  knowledge  of  ocean  tempera- 
tares,  depths,  and  currents,     {yature,  xxv,  p.  467.) 

Tbomae  Bomney  Bol>insou,'D.  D.,  born  in  Dublin,  April  23, 1793,  died 
at  Armagh,  March  T,  1882.  In  1821  Dr.  Uobinson  was  appointed  di- 
rector of  the  Ariuagh  Observatory,  and  h»s  long  been  the  oldest  liv- 
ing English  astronomer.  In  meteorology  he  is  especially  known  by  his 
invention  and  theory  of  the  hemispherical  cup  or  Bobiuson  anemometer. 
{yaiure,  XXV,  p.  468.) 

Mr.  J.  L.  E.  Dreyer,  formerly  of  the  Duuaink  Observatory,  bas  been 
appointed  to  succeed  Dr.  Bobinson. 

Prot  W.  B.  Bogers,  president  of  the  Massachnsetts  Institnte  of  Tech- 
nology, bom  in  Philadelphia,  December,  1805,  died  suddenly  in  Boston, 
May  30, 1882.  Although  especially  active  in  geology,  yet  of  late  years 
the  whole  range  of  i)hysical  sciences  were  enriched  by  his  remarkably 
lucid  presentations.    {Nature,  XXYI,  p.  182.) 

Prof.  Dr.  J.  C.  F.  Zolluer,  born  November  8, 1834,  at  Berlin,  died  in 
1883  at  Leipsic.  His  papers  on  celestial  photometry  and  spectroscopy 
of  the  solar  prominences  have  important  bearings  on  meteorology. 
During  recent  years  he  is  said  to  have  had  almost  entirely  confined  his 
attention  to  non-scientific  snbjects.    {Nature,  xxti,  p.  88.) 

lir.  P.  A.  Bergsma,  well  known  by  the  important  and  meteorological 
work  that  be  bas  for  the  past  fifteen  years  carried  on  as  director  of  the 
Observatory  of  Batavia,  was  returning  to  Holland,  where  he  was  to 
hare  t>een  settled  in  an  important  scientific  position  when,  unfortu- 
nately for  science,  on  the  way  through  the  Bed  Sea  he  died  on  May  1, 
1882. 

Mr.  Scott  Bassell,  the  emineutengineer,  died  on  Thursday,  Jane  8, 
1883,  in  London,  in  the  seventy -fifth  year  of  bis  age.  Beside  his  im- 
portant work  in  engineenog  be  is  especially  knowu  to  physicists  by 
kis  researches  upon  waves  and  wave-motions,  the  resistance  of  moving 
■water,  &c.     {Nature,  xxvi,  p.  159.) 

J.  A.  Gautier,  bom  in  1793  died  December,  1881,  at  the  age  of  eighty- 
nine.  Gantier  was  the  Nestor  in  the  scientific  circles  of  Switzerland, 
and  has  been  long  known  as  a  worker  in  astronomy  and  terrestrial 
magnetism. 

Dr.  Isaac  I.  Hayes,  well  kuowu  by  his  meteorological  observations 
in  the  Arctic  seas,  died  December  18, 1881,  in  Sew  York  City. 

Bobert  Mallet,  born  in  Dublin  June  30, 1810,  died  November  5, 1881. 
Besides  his  namerons  valuable  improvements  in  departments  of  engi- 
neering, be  has  made  his  name  famous  by  his  laborsin  terrestrial  physics, 
especially  in  whatever  related  to  earthquake  phenomena  and  volcanic 
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Pi-of.  John  WiUiam  Dmpcr,  boni  in  Eof^land  May  5,  1811,  died  in 
J^ew  York  Jaouaiy  4,  1882;  beet  known  by  bis  scieDtific  work  io  acti- 
nometry  and  by  his  valuable  htBtorical  and  medical  works. 

Prof.  E.  PJantamoar,  bora  in  Geneva  in  1815,  died  September  7, 1882. 
Beside  bis  extensive  woiks  In  astroDomy  and  geodesy,  pendulum,  &c., 
be  will  always  be  remembered  in  meteorology  for  his  contribations  to 
barometric  bypsometry.     (ifatoce,  xxvi,  p.  505.) 

The  death  is  aonounced,  in  July,  1882,  of  O.  C.  Brauer,  for  a  long 
time  mecbaniciau  to  the  Pulkova  Observatory,  and  latterly,  also,  to  tbe 
Central  Physical  Observatory.  Gaseiau  astronomers  and  physicists 
bave  greatly  profited  by  bis  remarkable  ability  in  the  constrnction  of 
scientific  iDstraments. 

Liitke,  the  well-known  Russian  navigator  autl  explorer,  born  at  St. 
Petersburg  September  29, 179T,  died  August,  1882.  His  explorations 
of  the  coast  of  Kovs  Zembla,  1821  to  1824,  and  his  voyage  around  the 
world,  1826  to  1828,  in  which  Lenz  was  the  chief  of  the  scientific  staff, 
gave  him  a  prominent  position  in  the  geographical  world.  {Nature, 
XXVI,  p.  447.) 

Giffard,  born  in  1826,  died  April,  1882.  This  eminent  French  engi- 
neer is  known  the  world  over  as  the  inventor  of  the  famoas  injector,  and 
to  meteorologists  by  his  constmction  of  the  .great  captive  balloon  at 
Paris  and  its  utilization  for  meteorological  observations.  {Nature,  ZXI, 
p.  591.) 

The  Rev.  Humphrey  Lloyd,  D.  D.,  provost  of  Trinity  College,  Dub- 
lin, died  on  the  ITth  of  June,  1881,  at  the  age  of  eighty -one  years.  Dr. 
Lloyd's  contributions  to  scientific  literature  have  been  many  and  im- 
portant. His  father  had  been  provost  before  him,  and  his  own  life  has 
been  equally  di\-ided  between  devotion  to  science  (1824  to  18G2)  and  to 
education  (1862  to  1881).  Optics,  magnetism,  and  meteorology  have  all 
been  advanced  by  his  labors.  In  company  with  Sir  John  Herschel  he 
succeeded  in  carrying  out  the  desire  of  the  British  Association  for  the 
Advancement  of  Science,  that  the  British  Government  should  carry  on 
magnetic  and  meteorologic  observations  throughout  the  globe.  (Nature, 
January  20, 1881,  xxin,  pp.  276  and  292.) 

IL — d  General  treatises;  6  History;  cGliuati:. 

The  second  edition  of  Thomson  and  Tait's  Treatise  on  IfaturaJ  Phi- 
losophy, 7ol.  I,  Parts  I  and  II,  is  in  the  press;  so  also  a  volume  of 
mathematical  and  physical  papers,  by  Sir  William  Thomson,  relating 
especially  to  thermodynamics  and  to  be  followed  soon  by  other  vol- 
.umes.  The  second  and  third  volumes  of  Professor  Stokes*  mathemati- 
cal and  physical  papers  are  also  nearly  completed.    (A'oluns,  ZZT,p.  613.) 

Professor  Oberbeck  publishes  in  Wiedeman's  AnnaUn  a  memoir  on  the 
motions  of  the  atmosphere  on  the  surface  of  tbe  earth,  in  which  the  most 
recent  principles  of  aero-dynamics  find  ftill  application.    This  work  i» 
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therefore  virtnally  as  extension  of  Feirel's  well-known  memoirs,  in  wMch 
latter  only  the  Bimpler  mathematical  principles  are  involved. 

E.  D.  Archibald  fnruishee  English  readers  wiih  a  highly  appreciatiT& 
review  of  the  important  meteorological  researches  of  Prof.  William  Fer- 
rel.  He  finds  that  Fenrel'a  results  are  in  every  way  confirmed  by  the 
statistical  works  of  Ley,  Meldrum,  and  others.  Viewing  the  work  as  a 
whole,  he  says:  "The  author  may  be  congratalated  on  having  presented 
to  the  world  a  memoir  of  sach  Inminoos  resea;^h.  When  we  compare 
his  work  with  the  numerous  cmde  treatises  and  hypotheses  evolved  dur- 
ing the  past  half  century  we  feel  a  deep  sense  of  relief  at  finding  the 
question  dealt  with  by  a  mathematician  of  ability."  {Nature,  xxvi,  pp. 
8  and  33.] 

Chevreul  communicates  to  the  Paris  Academy  of  Sciences  evidence 
that  General  Joseph  Hubert,  the  friend  and  successor  of  Poivre  in  the 
island  of  B^nnion,  recognized  as  early  as  1788  (some  ten'  years  before 
"German  and  English  savants)  the  gyratory  character  of  cyclones.  In 
1818  Hubert  got  the  complete  and  correct  formula  expressing  their 
double  motion  of  gyration  and  translation  (several  years  before  Dove). 
(Nature,  ixvi,  p.  490.) 

Bjerknes,  of  Christiania,  after  devoting  fifteen  years  to  the  mathe- 
matical theory  of  the  mutual  action  of  vibrating  bodies  immersed  in  a 
Uqnid,  has  been  able  to  so  completely  oLaster  the  subject  as  to  devise 
apparatus  that  perfectly  exemplifies  his  theoretical  results,  and  shows 
that  the  action  of  such  vibrating  planes  and  spheres  upon  the  surround- 
ing incompressible  fluid  reprodaces  nearly  all  the  phenomena  of  mag- 
netic and  electrical  attraction,  diamagnetism,  and  magneto-induction. 
His  apparatus  was  shown  at  the  Paris  electrical  exhibition,  1881,  and  is 
well  illustrated  in  Nature,  xxr,  p.  272. 

A  recent  number  of  the  Japan  Gazette  contains  a  translation  of  tt 
work  written  in  1821,  eutitled"  Ideas  about  Heaven  and  Earth,**  which  is 
essentially  an  exposition  of  Japanese  ideas  on  meteorology.  Of  course 
this  is  mostly  of  the  nature  of  the  most  primitive  philosophy,  and  it  is 
said  that  the  work  represents  the  ideas  of  educated  Japanese  fifty  years 
ago,  bat  that  the  present  generation  has  entirely  outgrown  them.  {Na- 
ture, XXTI,  p.  16.) 

Among  the  bibliographical  works  we  notice  acomplete  index  of  works 
and  papers  published  by  different  members  of  the  Bohemian  Associa- 
tion at  Prague.  This  valuable  work  is  published  in  the  annual  reports 
of  the  society.     (Nature,  xxTi,  p.  165.) 

Piazzi  Smyth  communicates  to  the  Royal  Society  of  Edinburgh  a  pa- 
per on  the  meteorology  of  Madeira.  The  humidity  at  Madeira  is  traced 
by  him  to  the  influence  of  the  Gulf  Stream.  Obnervations  with  the 
psychrometer  and  spectroscope  prove  the  climate  of  Madeira  to  be  re- 
markably humid.  (Nature,  XXVI,  pp.  47,  48.)  This  subject  is  fnrther 
elaborated  in  bis  tittle  volume,  "Madeira  Meteorology." 
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Among  recent  clioiatological  ehaDges  perhaps  uone  are  more  iutercst- 
ing  thau  the  cODclnsioa  of  Dr.  LeDz  with  reference  to  the  African  Sa- 
hara, which  region  Dr.  Lenz  explored  in  1880.  The  northern  portion  of 
the  Sahara  is  a  plateau,  1,200  feet  high,  consisting  of  horizontal  Dcvoniiin 
strata.  South  of  this  are  depressions  400  feet  above  sea-level,  but  the 
remainder  of  the  desert  is  800  or  900  feet  high.  Evidences  were  fre- 
quently seen  of  the  ancient  fertility  and  population  of  the  desert.  Dur- 
ing bis  forty-three  days'  travel  through  the  Sahara,  Dr.  Lenz  observed 
that  the  temperature  was  not  excessive;  it  usually  was  from  34°  to 
36°  C,  and  only  in  the  Igidi  region  it  reached  45°.  The  wind  blew 
mostly  from  northwest,  and  it  was  only  south  of  Tandeni  that  the  trav- 
eler experienced  the  hot  south  winds  (edrash)  of  the  desert.  As  to  the 
theory  of  uorlheastem  trade-winds  being  the  cause  of  the  formation 
of  the  desert.  Dr.  I^euz  remarks  that  ha  never  observed  such  a  wind, 
nor  did  his  men;  it  must  be  stopped  by  the  hilly  tracts  of  the  north. 
Another  important  remark  of  Dr.  Lenz  is  what  he  makes  with  respect 
to  the  frequent  description  of  the  Sahara  as  a  sea-bed.  Of  course  it  was 
under  the  sea,  butduring  the  Devonian,  Cretaceous,  and  Tertiary  perioda 
As  to  the  sand  which  covers  it  now,  it  has  nothing  to  do  with  the  sea; 
it  is  the  product  of  destruction  of  sandstones  by  atmospheric  agencies. 
Northern  Afi-ica  was  not  always  a  desert,  and  the  causes  for  its  being 
so  now  must  be  sought  for,  not  in  geological  but  meteorological  influ- 
ences.    {Nature,  XXV,  p.  211.) 

Dr.  F.  Augustin  communicates  to  Sitzungsberickte  a  paper  on  the  cli- 
mate of  Prague,  being  a  summary  of  meteorological  observations  made 
since  1840,  and  also  a  paper  on  the  influence  of  cloudiness  on  the  diurnal 
march  of  temperature  at  that  station.  The  average  temi)eraturc8  are 
for  winter,  —00.56  C;  for  spring,  8°.77;  for  summer,  10°  01;  for  autumn, 
90.6O;  for  the  year,  9°.18.     {yatnre,  xxvi,  p.  165.) 

The  London  Meteorological  OfQce  has  pubhshed  a  volume  of  charts 
on  the  meteorology  of  the  ocean  in  the  neighborhood  ofthe  Cape  of  Good 
Hoi>e.  Tliese  charts,  among  other  things,  show  by  means  of  Oalton's 
wind  rose  the  probability  for  any  particular  place  and  season  of  a  wind 
from  any  point  of  the  compass.  In  combining  the  wind  obser\-ations, 
an  attempt  has  been  made  to  allow  for  the  tendency  of  the  marine  ob- 
8er\ers  to  overestimate  adveise  winds.  The  charts  show  in  an  inter- 
esting manner  the  intermingling  of  hot  and  cold  water  currents  in  that 
portion  of  the  ocean.    {Xature,  xxv,  p.  140.) 

From  seven  ^d  a  half  years'  observation  at  Alexandria,  Egypt,  the 
following  summary  of  its  climatological  features  is  derived.  Atmos- 
l>heric  pressure  is  remarkably  steady,  the  annual  range  being  three- 
tenths  of  an  inch.  During  the  winter  months,  northerly  and  southerly 
winds  are  almost  equally  frequent,  but  daring  the  summer  months 
northerly.  The  lowest  relative  humidity  occurs  during  winter,  and  the 
maximum  in  July;  but  the  average  cloudiness  is  a  maximum,  namely. 
0.4  iu  winter,  with  a  minimum  of  O.I  in  summer.    The  miuimnm  tern- 
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pcratare  is  53°  ia  JaDiiary,  aod  the  maxiinnm  79°  in  August.  The  mean 
annaal  rainfall  is  S.12incl]e8.  During  these  seven  and  a  balf  years,  on 
thirteen  oeca^ions  the  rainfall  for  one  day  exceeded  an  inch.  On  ad- 
vancing from  the  Mediterranean  southward  into  the  interior  the  rainfall 
becomes  less,  the  air  becomes  drier  and  the  sky  clearer,  the  son's  beat 
stronger,  the  nights  cooler.    (Nature,  xsvi,  p.  339.) 

In  reference  to  oceanic  influences  upon  climate,  Rev.  Samuel  Haugh- 
ton  writes : 

"The  Gulf  Stream  of  the  Korth  Atlantic,  so  far  from  'fending  off' 
imaginary  cold-water  streams  Gxim  the  polar  regions,  is  the  cause  of 
their  existence.  If  there  were  no  Oulf  Stream,  there  could  be  no  Labra- 
dor corrent  of  cold  water  running  south.  The  same  statement  is  true 
of  the  Kuro-Siwo  of  the  North  Pacific,  of  the  Brazilian  current  of  the 
South  Atlantic,  and  of  the  Mozambique  current  of  the  Indian  Ocean. 

"If  the  globe  were  covered  with  water,  or  in  thccouditioii  of  an  archi- 
pelago, pretty  uniformly  distributed,  there  would  be  no  exchange  be- 
tween Uie  tropics  and  the  poles,  and  consequently  no  effect  upon  climate. 
Within  the  tropics  there  wonld  be  a  broad,  slow  current  of  warm  water 
moving  from  east  to  west,  and  producing  no  effect  upon  climate.  In 
the  temperate  zones  there  would  be  in  the  northern  hemisphere  a  feeble 
ioterchange  of  sonthwpsterly  and  northeasterly  currents,  and  in  the 
BODthem  hemisphere  a  similar  interchange  of  northwesterly  and  south- 
easterly currents,  both  incapable  of  affecting  climate  to  any  sensible 
degree. 

"If  a  north  and  south  barrier  be  constructed  to  the  westward  of  a 
locality  like  the  west  of  Europe,  such  a  barrier  as  North  and  South 
America  affords,  a  gulf  stream  is  at  once  formed  and  a  corresponding 
Labrador  current  running  in  the  opposite  direction.  The  effect  of  the 
Gulf  Stream  is  to  raise  the  temperature  of  the  west  of  Europe  to  its 
maximum,  and  the  effect  of  the  Labrador  current  is  to  depress  the  tem- 
perature of  the  east  coivst  of  North  America  to  its  minimuni. 

"It  i.s  impossible  to  snggest  auj'  i-earrangement  of  land  and  water 
■which  shall  sensibly  raise  the  temperature  of  the  west  of  Europe  or  sensi- 
bly depress  the  temperature  of  the  east  of  yorth  America.^  [Nature,  1880, 
xxui,  pp.  98,99.) 

In  reviewing  the  daily  simultaneous  weather  maps  of  the  northern 
hemisphere  and  the  accompanying  monthly  means,  as  published  by  the 
Army  Signal  Office,  Nature  says:  "The  qnestions  which  a  perosal  of 
these  maps  raises  are  of  the  first  importance,  whether  we  consider  the 
atmospheric  changes  they  disclose,  these  being  repeatedly  so  vast  as  to 
stretch  across  four  continents  at  one  time,  besides  being  often  profoundly 
interesting  from  their  influence  on  the  food  supplies  and  the  commercial 
interconrse  of  nations,  or  the  large  problems  hereby  presented,  with 
hints  toward  their  solution,  which  underlie  physical  geography,  climat- 
ology, and  other  branches  of  atmospheric  physics.  We  have  thus  bad 
Bbown  us  from  month  to  month,  in  a  way  not  hitherto  possible,  the  great 
H.  Mis.  26 26  -  ■ 
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atmospheric  changes  by  oceans  and  coDtments,  including  the  important 
parta  played  in  bringing  about  these  changes  by  mountain  ranges,  ei, 
tensive  plateaus,  and  physically  well  defined  river  basins.  Much  yet, 
however,  remains  to  be  done,  principally  by  extending  the  net- work  of 
observation  in  order  that  the  weather-maps  may  show,  in  an  approxi- 
mately adequata  manner,  the  meteorology  also  of  the  Kortb  Pacific  and 
southern  hemisphere.  Till  this  be  done  many  fundamental  questions 
cannot  be  discussed,  snoh  as  the  inter-relations  of  the  different  conti- 
nents and  oceans  of  the  globe  in  their  bearings  on  snceessive  meteoro- 
logical changes;  and  the  important  inqairy  as  to  whether  the  pressure 
of  the  earth's  atmosphere  be  practically  a  constant  from  month  to  month, 
and  if  not,  what  are  the  conditions  or  forces  on  which  the  observed  dif- 
ferences depend.  For  the  bringing  of  this  great  international  work  to 
so  happy  consamniation  we  look  with  confidence  to  the  War  Depart- 
ment of  the  United  States,  since  this  implies  no  more  than  a  coutinnance 
of  the  same  energy  and  enlightened  liberality  that  have  won  for  the 
Americans  their  position  in  meteorology."    {Nature,  1880,  xxm,  p.  40.) 

III. — a  AERONACTica ;  b  Barometebs  ;  o  Thebhometbbb  ;  d  AJine- 
uoHBTEss ;  e  Miscellaneous  appabatvs  ahd  methods. 

On  September  1, 1881,  an  Aeronantical  Society  was  founded  at  Berlin, 
under  the  presidency  of  Dr.  William  Augerstein, 

Moochez  has  proposed  to  undertake  meteorological  observations  at 
an  elevation  of  over  one  mile  by  means  of  a  captive  balloon,  in  connec- 
tion with  the  investigation  of  atmospheric  refraction.  {Nature,  xir, 
p.  137.) 

According  to  Nature,  XXT,  p.  565,  this  project  has  been  given  up,  but 
the  captive  balloon  will  be  established  at  the  Mont  Sooris  Met«orolog- 
ical  Observatory. 

The  British  War  Office  ia  systematically  experimenting  witli  a  view 
to  improvements  in  the  application  of  the  balloon  to  military  operations, 
and  has  also  offered  to  co-operate  with  the  meteorological  offlee  in  the 
utilization  of  its  ascensions  for  the  stndy  of  the  atmosphere. 

The  celebrated  American  aeronaut,  S.  A.  Eing,  has  lately  made  sev- 
eral Instmctive  voyages,  notably  one  in  which  the  Signal  Service  took 
part  wherein  the  balloon  lay  becalmed  for  twelve  hours.  It  is  veiy 
desirable  that  such  work  shonld  be  more  systematically  carried  on. 
{Nature,  xxni,  p.  113.) 

A  special  department  of  aeronautics  has  been  established  in  the  En- 
gineers and  Architects'  Union  at  Vienna.  The  application  of  aeronautics 
to  meteorological  study-  is  especially  cultivated,    {Nature,  xxm,  p.  232.) 

The  aeronautic  organisation  in  the  French  army  display  their  system 
of  captive  balloons,  for  signaling,  reconnoitering,  and  photographing 
at  the  f6tea  in  Paris  in  September,  1882,  The  Paris  Academy  of  Aero- 
station also  made  a  full  trial  of  their  system  of  aerial  panoramic  pho- 
tography.   {Nature,  XXTI,  p.  182.) 
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Some  of  the  results  of  the  observatioDB  made  tcom  tbe  two  balloooa 
"Betit  np  from  the  Crystal  Palace,  London,  on  Thursday,  October  21, 
1880,  are  as  follows:  The  direction  of  the  wind  was  remarkably  steady, 
as  during  the  run  the  two  balloons  were  constantly  kept  in  view  of  each 
other  in  spite  of  the  waut  of  light  and  of  aerial  transpareucy.  This  result 
is  all  tbe  more  to  be  noted  that  the  variations  in  the  altitude  of  the  two 
balloons  were  frequent  and  considerable,  10  to  5,000  feet.  The  varia- 
tion of  temperature  did  not  amount  to  more  than  5°  0.  between  tbe 
maximum  of  the  readings  and  their  minimum.  A  peculiar  corrent  was 
observed  jnst  on  arriving  on  the  coast,  which  is  usual  nuder  such  cir- 
cumstances. Tbe  composition  of  tbe  clouds  was  very  complex.  First  a 
layer  of  transparent  fog  covered  almost  the  whole  of  tbe  land  and  gave 
a  watery  appearance  to  it ;  second,  cnmuli  described  as  analogous  to 
pulled  bread  were  floating  at  a  height  of  1,000  meters  and  desceoded 
gradually  as  tbe  sun  was  nearing  the  horizon;  and,  lastly,  a  targe 
number  of  parallel  strati  stretching  southwesterly  in  the  direction  of 
the  sun,  aod  seemingly  diverging  from  it.  The  velocity  of  the  wind 
was  about  half  a  mile  per  minute,  and  pretty  well  determined  by  ob- 
servers located  in  one  of  tbe  two  towers  of  tbe  Orystal  Palace.  As  to 
the  prognostication  of  the  route,  it  was  nicely  done  by  Mr.  Ooxwell, 
who  told  M.  de  Fonvielle  that  he  should  land  between  Portsmouth  and 
Winchester.  A  question  arose  between  M.  de  Fonvielleand  Commander 
Cheyne  about  tbe  bearing,  tbe  latteFs  compass  having  been  reversed 
by  an  optical  illnsion,  but  the  azimuth  was  given  with  great  accuracy, 
and  the  uncertainty  between  tbe  two  would  not  have  lasted  for  a  minute 
if  the  possibility  of  the  error  could  have  been  ascertained.  The  swing- 
ing of  the  balloon  round  its  axis  was  sufBdent  to  prevent  tbe  use  of  a 
new  compass  designed  on  purpose  for  aeitinants.    (Nature,  XXII,  p.  615.) 

M.  Jules  Godard,  the  well-known  aeronaut,  has  invented  an  electrical 
warnerj  when  the  balloon  is  descending  an  electrical  bell  is  set  in 
operation;  when  it  is  ascending  another  bell  rings.  This  effect  is  ob- 
tained very  simply  by  a  valve  which  is  in  equilibrium  when  the  balloon 
keeps  its  level,  but  is  moved  by  a  slight  wind.  (A  similar  result  is  ob: 
tained  by  the  use  of  the  horizoutal  balanced  fan  or  vane  introduced  by 
the  writer  iu  1873  and  1881  in  balloon  ascents  for  the  Signal  Office.) 
(Nature,  Angust,  1881,  xxrv,  p.  340.) 

M.  W.  de  Fonvielle,  editor  of  VEleotriciti,  and  M.  Lippmann,  one  of 
bis  contributors,  made  a  balloon  ascent  on  July  2,  1881,  shortly  after 
midnight  Tbe  descent  took  place  near  Bambouillet,  at  a  quarter  past 
five,  the  distance  traversed  being  48  kilometers.  The  balIoniet«  carried 
with  tbem  a  small  Plants  accumulator  with  a  special  safety  electric 
lamp  constructed  by  Trouv^,  composed  of  a  platinum  wire  inclosed  in  a 
glass  tube.  While  the  apparatus  did  not  weigh  more  than  1  kilogram, 
it  gave  snfBcient  light  for  reading  the  barometer  and  thermometer,' and 
writing  notes  with  accuracy.    A  special  luminous  compass  for  aeronauts 
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'Will  be  coDStructed  on  this  plan  and  sent  to  the  Exbibition  of  Elec- 
tricity.    (A^ature,  July,  1881,  IXIV,  p.  225.) 

At  tlie  festivities  in  Paris,  1882,  two  balloons  will  ascend  counecteil 
liy  telephone  wires,  and  it  is  hoped  if  such  connection  can  be  maintained 
to  make  interesting  observations  on  sound,  wind,  electricity,  &c. 

One  of  the  greatest  velocities  recorded  in  aeronautic  voyages  i.s  that  ex- 
peneuced  on  the  trip  of  Mr.  Joseph  ESimnious  on  June  10,  who  passed 
j'roni  England  to  France,  170  miles,  in  1^  hours,  or  very  neariy  100  miles 
per  hour.  (In  1869  Prof.  9.  A.  King  traveled  from  New  York  into 
Canada,  400  miles,  in  4  hours.)     {Ifatvre,  xxvi,  p.  160.) 

Oarlier  has  made  a  number  of  balloon  ascensions  in  Paris  in  order  to 
teat  the  possibility  of  steering  a  balloon  by  means  of  a  large  oar  with  a 
wooden  bandle,  and  weighing  altogether  about  25  pounds;  the  surface 
of  the  blade  of  the  oar  was  about  2  square  yards,  and  its  efficacy  in 
sculling  seems  incontestable.    {Nature,  xxvi,  p.  17.) 

One  of  Jordan's  glycerine  barometers  (see  Nature.  XXI,  p.  377)  has 
been  erected  at  the  office  of  tbe  London  Times,  and  its  records  are  pub- 
lished daily  in  tbat  paper.  It  seems  unquestionable  that  an  instrument 
showing  like  this  on  a  large  scale  the  minute  changes  in  atmf>8pheric 
pressure  will  be  very  usefnl  for  public  nse  in  seaports,  collieries,  &c. 
{Nature,  xxn,  p.  614.) 

Professor  Kraevitch,  of  St.  Petersburg,  exhibited  St  tbe  annual 
meeting  of  the  Association  of  Russian  Naturalists,  1879,  bis  new  self- 
recording  barometer,  which  amplifies  140  times  the  oscillations  of  a 
common  mercury  barometer,  and  is  very  sensitive.  [Nature,  xxu, 
p.  208.) 

Professors  Dufour  and  Amsteiu  describe  a  simple  registering  barom- 
<'ter,  now  in  nse  in  the  Meteorological  Observatory  of  Lausanne.  It 
depends  on  displacement  of  the  center  of  gravity  of  a  glass  tube  con- 
taining mercury.  The  form  of  the  tube  may  be  described  as  that  of  an 
L.  leading  down  to  a  U  by  a  vertical  portion.  The  lower  end  is  oi»eu. 
The  tube  swings  in  the  plane  of  its  angles  on  a  horizontal  axis  placed 
above  the  center  of  gravity;  with  increased  barometric  pressure  it 
inclines  to  the  right,  with  decreased  pressui'e  to  tbe  left;  and  these 
movements  are  recorded  by  means  of  a  stylo  attached  to  the  U  part 
and  appUed  to  a  moving  strip  of  paper.  By  a  simple  contrivance 
tbe  pendulum  of  the  clock  is  made  to  impart  a  slight  shock  every 
second  swing  to  the  tube  so  as  to  destroy  any  adherence  of  mercury. 
{Nature,  xiv,  p.  374.) 

Kraevitch  has  investigated  the  limit  of  rarefaction  possible  to  be 
obtained  by  means  of  tbe  mercury  pump.  He  maintains  that  the  tabe 
will  always  remain  filled  with  vapor  of  mercury  and  the  vapors  of  the 
desiccating  substances,  so  tbat  it  is  imi>ossibte  to  obtain  tbe  low  press- 
ure of  0.00004  as  maintained  by  Mr.  Crookes.  After  a  sketch  of  differ- 
ent atr-pnmps,  be  recommends  that  of  Meudelieff.  By  means  of  this  he 
says  "that  the  elasticity  of  the  permanent  gases  may  be  reduced  to 
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0.0002,  but  the  pressure  of  the  vapor  of  mercury  always  remains."  {Na- 
ture, xrv,  p.  377.) 

At  the  meetiug  of  tbe  Physical  Society,  Jane  23, 1882,  Dr.  Braun 
exhibited  a  somewhat  modified  Huyghens  barometer,  which  bad  both  at 
the  upper  and  the  lower  meniscus  of  mercury  points  for  exact  measure- 
ment, and  which  served  to  measure  both  the  Tariations  and  the  amount 
of  air  pressure.     {Nature,  Vol.  xxvi,  p.  240.) 

J.  T.  Brown  communicates  to  Nature  an  historical  summary  of  the 
Tarious  forme  of  barometer,  mercurial  and  aneroid,  including  self-regis- 
tering. The  varions  forms  which  this  instrument  has  assumed  during 
tbe  past  two  hundred  years  form  a  veny  inatructing  study  and  should 
receive  the  attention  of  those  novices  who  are  perpetually  inventing 
and  patenting  the  so-called  new  devices.  American  literature  on  this 
subject  seems  to  have  been  only  partially  examined  by  Mr.  Brown,  as 
we  find  only  very  imperfect  notices  or  entire  omissions  of  some  well- 
knoVB  names.  Of  foreign  names,  we  especially  miss  Ernst.  Fuess,  and 
Wild  &  Brauer,  of  St.  Petersburg,  and  esi>ecially  Meodelietf,  whose 
method  of  isolating  all  ga«es  that  may  chance  to  remain  in  tbe  vacuum 
chamber  seems  to  us  a  capital  snggestiou.     {Nature,  SXTi,  p.  282.) 

In  a  further  communication  on  his  gravity  barometer,  Mascart states 
that  he  made  a  rough  trial  of  bis  instrument  in  bis  journey  to  Korway. 
He  finds  that  it  is  easily  transportable,  and  its  precision  is  apparently 
not  less  than  that  obtained  with  the  pendulum.  One  has  merely  to 
observe  the  mercury-level  and  the  temperature,  and  the  installation 
may  be  done  in  less  than  an  hour  in  a  hotel  room.    (iVafure,xxVT,p.  616.) 

J.  Joly,  of  Dublin,  commanicates  a  description  of  a  barometer  record- 
ing by  electricity ;  the  idea  being  that  as  tbe  barometer  rises  and  falls 
an  electric  current  passing  through  a  fine  wire  dippe<l  in  the  mercury 
will  have  its  potential  altered  by  every  change  in  the  height  of  the 
barometer.    {Nature,  xxy,  p.  660.) 

Hagen  makes  to  thePhysical  Society  at  Berlin  a  report  on  experiments 
for  measuring  the  vapor-tension  of  mercury  at  various  temperatures. 
The  values  given  by  Beguanlt  are  very  unsatisfactory.  Hagen's  ap- 
paratoa  consists  of  a  U-shaped  tabe,by  having  at  the  lower  part  a  lortg 
straight  tube  united  to  it  by  fusion,  while  above  either  branch  termi. 
Dated  in  a  tnbe  twice  bent  at  a  right  angle  and  closed  at  the  lower  end. 
By  means  of  a  Hagen  air-pump  this  tut>e-system  was  gmdnally  evacu- 
ated to  a  pressure  of  xsmjiRFov  ""  mercury,  and  the  long  straight  tnbe 
opened  under  mercury  at  the  lower  end.  The  mercury  rose  in  both 
branches  of  the  U-tnbe  to  barometric  height.  One  of  the  lateral  ends 
of  the  apparatus  was  now  kept  constant  at  0°,  while  the  other  was  first 
cooled  to  — 42°  and  then  heated  to  various  temperatures.  Each  time 
tbe  position  of  the  mercury  in  the  two  branches  was  observed  with  a 
calhetometer,  and  the  difference  of  their  heights  gave  the  vapor-tension. 
Tbe  values  so  obtained  for  the  vapor-tension  of  tbe  mercury  were  less 
for  all  temperatnres  than  those  given  byBeguanlt.  Thns,e.j;r.,Qerr  Ha- 
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geo  foand  the  tension  at  Oo  =  0.015"",  Ecgnault,  0.02 ;  at  20°,  Hngen, 
0.021,  Regnaolt,  0.037 ;  at  100°.  Hagen,  0.01,  Regnanlt,  0.75 ;  at  200©.  Ha- 
gen,  10,  Begnanlt,  19.9""".  Though  thevalnea  now  found  have  no  claim  to 
absolute  accuracj'  (owing  to  the  dftQonlty  of  taking  readings  with  the 
cathetometer  through  round  glass),  these  experimenta  at  least  make 
certain  that  the  Begnanit  values  for  the  vapor-teneion  of  mercary,  which 
have  passed  into  all  tezt-books,  are  cooBiderably  too  large.  {Natvre, 
XXVI,  p.  108.) 

Professor  Bucker,  in  a  paper  "On  the  calibration  of  mercurial  ther- 
mometers, by  Bessel's  method,"  stated  that  the  late  Mr.  Welsh,  of  Kew 
Observatory,  described  to  the  British  Association,  in  1853,  the  methods 
which  he  introduced  of  making  and  correcting  mercurial  thermometers. 
The  correction  with  which  the  author  dealt  was  that  due  to  the  variations 
in  the  bore  of  the  tube.  Mr,  Welsh's  method  of  making  this  correction, 
which  is  still  employed  at  Eew,  is  leso  theoretically  perfect  than  others, 
and  has  been  anfavorably  criticised  abroad.  The  author,  in  conjnnction 
with  Professor  ^orpo,  has  recently  corrected  a  number  of  thermome- 
ters with  great  care  by  Bessel's  method.  One  set  of  three  thermometers 
was  made  for  them  at  Eew  and  calibrated  according  to  Welsh's  method. 
Afterwards  the  measurements  necessary-for  the  application  of  Bessel's 
method  were  made  by  the  Kew  authorities,  the  calculations  being  jier- 
formed  by  the  author  and  Professor  Thorpe.  The  Kew  tbermometers 
were  thus  subjected  to  the  mostrigorous  possible  test,  and  they  were  able 
to  announce  that  in  one  iustrnnieot  the  errors  left  after  the  application 
of  Welsh's  method  were  not  greater  than  four-thonsandthe  of  a  degree 
centigrade,  and  in  no  case  did  they  exwed  one-hundredth  of  a  degree. 
As  it  is  impossible  to  read  on  these  thermometers  less  than  a  hundredth 
of  a  degree  with  certainty,  Welsh's  method,  as  applied  at  Eew,  is  prac- 
tically perfect.     (Nature,  September,  1881,  ixvi,  p.  4C7.) 

The  alteration  of  the  zero  of  thermometers  after  undergoing  sudden 
changes  of  temperature  is  a  well-known  phenomenon,  as  is  also  the 
gradual  rise  in  the  zero  in  thermometers  during  the  first  few  mouths 
after  they  have  been  made.  M.  Pernet  has  lately  examined  the  ques- 
tion whether  the  distance  between  the  "■  boiling  point"  and  the  "  freez- 
ing point "  of  a  thermometer  is  constant  at  all  different  stages  of  secular 
alterations  in  volume  of  the  bulbs,  and  finds  that  this  is  so,  provided 
the  freezing  point  be  determined  immediately  after  the  boiling  point. 
On  the  other  hand,  if  the  boiling  point  be  determined  and  a  long  inter- 
val elapse  before  the  zero  is  determined,  there  is  considerable  error. 
Suppose  a  thermometer  to  be  (owing  to  recent  beating  or  to  long  rest) 
in  any  particular  molecular  state.  In  this  state  its  reading  will  prob- 
ably be  in  error ;  but  this  amount  (so  far  as  due  to  the  above  cause) 
may  be  ascertained  by  immediately  plunging  the  thermometer  into 
ice,  and  observing  the  error  of  the  zero  reading.  In  order  that  a  ther- 
mometer should  read  rightly  at  any  particular  temperature  it  should  be 
exposed  for  a  considerable  time  to  the  temperature  for  which  exact 
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measnre  is  desired,  or  else  for  a  few  minntes  to  a  slightly  higher  tem- 
perature.   [Nature,  Jnly,  1881,  XIIT,  294.) 

Mr.  Crafts  coinmaDicat«B  to  the  Paris  Academy  of  Sciences,  a  paper 
on  the  depression  of  the  zero  point  of  the  mercurial  thermometer.  He 
finds  that  the  greater  the  interval  between  the  temperature  that  has 
produced  a  depression  and  that  at  which  the  thermometers  are  kept  in 
order  to  raise  it  again,  the  slower  is  the  movement;  he  gives  a  table 
by  which  the  depression  through  heating  may  be  estimated.  {Nature, 
XXVI,  p.  72.) 

Dr.  Leonard  Waldo  suggests  slight  changes  in  the  mannfactnie  of 
the  Eew  standard  thermometers  as  follows: 

1.  The  calibrating  chamber  at  the  top  of  the  thermometer  is  now 
made  as  in  the  fignre,  where  cab  is  the  capillary  column,  which  expands 
at  a  into  the  calibrating  chamber.  Instead  of  being  rounded  off  at  d, 
the  capillary  column  is  continued  a  short  distance  to  b.  This  caoses 
serious  inconvenience  in  the  transportation  of  th'e^stmment,  or  in  its 
calibration,  becaose  a  small  particle  of  mercury  readily  detaches  itself 
&om  that  in  the  chamber  a,  and  once  in  h,  with  a  cushion  of  air  between 
it  and  the  remainder  of  the  column,  nothing  but  heat  will  dislodge  it. 


It  does  not  require  very  great  skill  on  the  part  of  the  glass-blower 
to  form  the  chamber  a  by  means  of  the  pressure  of  the  mercury  itself 
against  the  walla  of  the  capillary  colamn.  The  glass-blower,  as  is  per- 
haps well  known,  can  soften  the  finished  tube  at  a,  and  while  the  glass 
is  in  this  condition  the  gentle  application  of  the  dame  to  the  bulb  will 
force  the  mercury  into  the  part  at  a,  and  the  carefol  application  of  both 
flames  will  then  form  a  pear-shaped  cavity  of  a  form  which  will  not 
retain  a  particle  of  mercury,  and  is  exceedingly  convenient  in  use. 

2.  It  is  often  desirable  to  hang  these  thermometers  in  a  comparator 
or  other  place,  and  it  would  facilitate  this  if  a  glass  ring  were  attached 
to  the  upper  end,  as  is  the  case  with  ordinary  chemical  thermometers. 
It  is  observed  that  the  plane  of  this  ring  should  be  parallel  to  the 
enameling  in  the  tube. 

3.  It  is  often  convenient  to  know  the  kind  of  glass  used  in  the  tube, 
and  the  date  of  filling.  Something  more  exact  than  the  commercial 
name  of  the  glass  would  be  needed  in  stating  the  former,  but  both  of 
tbese  partioulars  might  with  propriety  be  engraved  on.  the  tube. 
(Nature,  June  2, 1881,  XIIT,  p.  100.) 

H.  T.  Brown  describes  a  new  self-recording  thermometer  for  reading 
the  approximate  temperature  of  any  region,  which  is  telegraphed  to  the 
observer  by  a  system  of  electric  connections.     {Nature,  xxin,  p.  464.) 

The  London  Meteorological  Society,  in  March,  1882,  erected  thermom- 
eters at  the  summit  and  base  of  Boston  church  tower,  270  feet  high. 

Goo'^  Ic 
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The  details  of  the  apparatus  are  as  follows:  At  the  summit  one  of  Dr. 
SiemeDs's  electrical  thermometers  (kindly  place^l  at  the  society's  dispo- 
sal by  Messrs.  Siemens,  Bros.  &  Co.),  and  an  ordinary  thermometer  are 
moQUted  in  a  small  screen  fixed  to  one  of  the  pinnacles  of  the  tower; 
on  the  roof  of  the  belfry,  which  is  170  feet  above  the  groond,  a  Steven- 
sou  screen  has  been  mounted,  containing  maximum,  minimum,  dry,  and 
wet  bnib  thermometers.  In  the  churcb-yard  another  Stevenson  screen 
has  been  lixed  containing  a  similar  set  of  thermometers,  for  comparison 
with  those  above.  All  the  thermometers  will  be  read  every  morning  at 
nine  o'clock.  The  electrical  thermometer  consists  of  a  coil  of  wire  wound 
round  a  cylindrical  piece  of  wood  inclosed  iu  a  small  brass  tube;  a  third 
wire  is  joined  to  one  of  the  wires ;  and  the  three,  insulated  by  gntta-per- 
cha,  form  a  light  cable  which  is  brought  down  to  the  base  of  tbe  tower 
and  connected  to  a  galvanometer,  tbe  terminals  of  which  are  in  connec- 
tion with  the  two  poles  of  a  sis-cell  Leclanche  galvanic  battery.  The 
instrument  is  read  by  .depressing  a  key,  which  caases  the  needle  of  tbe 
galvanometer  todeflect;  a  pointer  vernier  (moving  a  contact  roller  upon 
a  wire  in  a  circular  groove)  is  then  pushed  to  the  right  or  to  the  left 
upon  a  divided  scale  nntil  the  needle  remains  stationary  on  the  zero 
point,  when  the  electrical  resistance  of  the  wire  is  measured  upon  the 
scale.  The  number  indicated  by  the  vernier  is  then  read  off,  and  by  re- 
ferring to  a  table  of  equivalents  the  actual  temperature  in  degrees  of 
Fahrenheit  is  readily  ascertained.  Simultaneous  readings  of  the  elec- 
trical thermometer  at  the  summit  of  the  tower  and  of  the  dry-bulb  ther- 
mometei-  in  the  chorch-yard  will  be  made  frequently  during  the  day  by 
the  verger  of  the  church.    {Nature,  ixv,  p.  470.) 

Siemens  describes  the  deep-sea  electrical  thermometer  used  by  tbe 
Coast  Survey  in  recent  researches.  This  is,  he  states,  a  modification  of  the 
apparatus  suggested  by  himself  in  1S71  and  used  by  Weiuhold  for  high 
temperatures  iu  1873.  The  observations  made  with  it  by  the  Coast  Sur- 
vey in  the  summer  of  ISSl  have  every  indication  of  being  more  acca- 
I'ate  than  those  made  with  the  protected  Miller-Casella  thermometers. 
About  five  minutes  are  required  to  enable  the  resistance  coil  to  assume 
the  temperature  of  the  water  surrounding  it,  and  a  second  period  of 
five  minutes  is  needed  for  adjusting  the  temperatnre  of  the  comparisoD 
coil  on  deck.  (Similar  apparatus  can  of  course  be  used  for  measoriug 
underground  temperatures,  as  bas  indeed  been  done  by  Becqnerel  at 
Paris.)  Siemens's  apparatus  consists  of  a  coil  of  silk-covered  iron  wire 
.IS™  diameter,  and  about  432  ohms  resistance,  attached  to  an  insu- 
lated cable  by  which  it  can  be  lowered  to  the  required  depth,  and  con- 
nected so  as  to  form  one  arm  of  Wheatstone's  bridge.  Tbe  correspond- 
ing arm  of  the  bridge  is  formed  by  a  second  coil  made  precisely  similar 
to  the  former  one  and  of  eqnal  resistance.  This  coil  is  immersed  iu  a 
copper  vessel  filled  with  water,  and  the  temperature  of  the  water  is 
adjusted  by  adding  iced  or  hot  water  nntil  the  bridge  is  balanced.  The 
temperature  of  the  water  in  the  vessel  is  then  read  by  a  mercurial  ther- 
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mometcr,  aad  tlii3  will  also  be  tbe  temperature  of  the  resistance  coil. 
To  avoid  the  error,  which  would  be  o^erwise  introduced  by  the  leads 
of  the  resistance  coil,  the  ciible  was  constructed  of  a  double  core  of  in- 
sulated copper  wire,  protected  by  twisted  galvanized  steel  wire.  One 
of  the  coppei'  cores  was  connected  to  eaeb  arm  of  the  bridge,  and  the 
steel  wire  served  as  the  return  earthconnection  for  both.  Sir  W,  Thom- 
son's marine  galvanometer  with  a  mirror  and  scale  was  employed  to 
determine  the  balance  bridge-    {Nature,  XXYI,  p.  190.) 

Commander  Magrapbi  baa  invented  an  improved  form  of  ^egretti 
and  Zambra's  deep-sea  thermometer,  the  so-called  upset  thermometer. 
Id  this  form  the  straight  thermometer  tube  is  retained  in  place  of  the 
original  siphon  shape.  The  revolving  fan  of  tbe  depth  meter  ceases  its 
action  the  moment  the  thermometer  is  upset.  The  act  of  hauling  up 
is  that  which  stops  the  fan  and  upsets  the  thermometer.  Any  number 
of  thermometers  may  be  fastened  upon  the  sounding  line,  and  all  make 
their  record  at  the  same  moment  when  their  line  is  hauled  up.  (Nature, 
XXVI,  p.  16.) 

Professor  Tait  has  made  an  eshaustive  examination  of  the  corrections 
to  the  deep-sea  protected  thermometers  famished  by  Casella  to  the 
Challenger  exploring  expedition.  These  were  not  wholly  protected 
according  to  the  plan  proposed  by  Sir  William  Thomson,  and  were 
subject  to  larger  errors  than  was  necessary.  Tait  says  corrections  of 
a  half  degree  Fahrenheit  per  mile  may  seriously  affect  our  theories  of 
oceanic  water  circulation,  and  demands  minute  investigation.  The 
Challenger  thermometers  were  all  of  tlie  Six  pattern,  and  bad  both 
maximum  and  minimum  indices,  set  by  means  of  magnets.  Tait  also  in- 
vestigated two  wholly  protected  thermometers  belonging  to  Sir  C.  Wy- 
ville  Thomson,  bat  whose  indices  are  not  easily  set  for  recortling.  His 
testing  apparatus  consisted  principally  of  a  Frazer  cannon,  whose  avail- 
able interior  was  4^  inches  diameter  and  4  feet  long,  affording  abundant 
room  to  experiment  on  several  thermometers  at  once. 

The  effect  ofpressareupou  ordinary  thermometer  tubes  is  very  appre- 
ciable, notwithstanding  the  relative  thickness  of  the  glass  sides.  A  very 
iiiterestiug  stady  of  the  distortion  dne  to  pressure  is  given  by  him.  The 
compression  is  the  same  for  every  portion  of  the  glass  tube,  bat  it  is 
accompanied  by  a  shear  that  increases  towards  the  inner  surface  of  the 
tabe  until  the  resnltlng  extension  disrupts  that  surface.  When  a  tube 
is  exposed  to  dilation  by  force  from  within,  the  dilation  of  tbe  walls 
aids  tbe  shear.  A  thin  tube  is  much  better  able  to  resist  external  than 
internal  pressure.    (Nature,  xxv,  p.  90.) 

AU  the  thermomet«rs  which  have  large  aneurisms  have  had  special 
calculations  made  for  them,  but  in  no  case  does  the  correction  to  be 
applied  to  the  minimum  index  exceed  0.14°  F.,  or  about  one-seventh  of 
a  degree  per  mile  of  depth.  The  appendices  to  Professor  Tait's  report 
give  every  detail  of  bis  formalse  and  observations,  aud  afford  data  for 
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application  to  many  other  problems  in  thermometry  and  the  measnre- 
ment  of  pressures  and  of  compressibilities.    (Mature,  xxv,  pp.  00-127.) 

Professor  Tait  foand  it  necessary  t»  determine  the  pressure  within 
his  Frazer  gnn  to  mtbin  a  certainty  of  about  1  per  cent.,  correspond- 
iog  to  the  reading  of  his  thermometers  to  within  Qo.l  P.  His  pressnre 
gauge  was  founded  on  the  principles  adopted  by  Amagat  in  his  measore- 
ments  of  volumes  and  pressnres  of  gases,  and  consisted  essentially  of  a 
small  reservoir  full  of  air,  the  compression  of  which  is  measured  by  the 
amount  of  mercury  forced  into  the  vessel  and  retained  there  by  a  small 
self-acting  wedge  or  triangular  pyramid  of  glass.  In  his  later  experi- 
ments the  amonnt  of  mercury  forced  into  the  gange  is  shown  by  the 
chemical  action  of  the  mercury  npoo  a  thin  film  of  silver  with  which  the 
interior  of  the  tube  is  coated,  and  the  dissolving  of  which  leaves  a  per- 
fectly definite  record  of  the  distance  to  which  the  mercury  has  advaooed. 
Professor  Tait  says  that  he  is  at  present  engaged  in  measuring,  by 
means  of  a  gauge  of  this  kind,  the  compression  of  various  gases  up  to 
pressures  of  10  tons  to  the  square  inch,  or  four  times  those  used  by  AiQa> 
gat.  Professor  Tait  finds  that  no  less  than  five  different  causes  con- 
tribnte  to  produce  errors  in  the  Challenger  thermometers  when  tested 
in  this  apparatus,  namely:  Ist.  The  direct  effect  of  external  pressure 
npon  the  exposed  part  of  the  thermometer  tubes;  2d.  The  heating  of 
the  water  by  compression;  3(1.  Heating  due  to  ihction  within  the  pump; 
1th.  Heating  due  to  the  compression  of  the  massive  vulcanite  slabs  em-, 
ployed  in  the  mounting  of  the  thermometers;  5th.  The  temperature 
effect  produced  by  pressure  npon  the  protecting  bnlb  surrouDding  the 
true  thermometer  bulb.  This  latter  is  the  most  difficult  of  all ;  but  of 
these  four  causes  which  are  active  in  the  experimental  apparatus,  only 
one  is  present  in  the  actaal  use  of  the  thermometer  in  deep-aea  sound- 
ing, for  in  the  latter  case  the  heating  of  the  water  and  the  vulcanite  by 
compression  and  pumping  is  absent.  Therefore,  as  a  final  conclnsion, 
Tait  asserts  that  if  the  Challenger  thermometers  bad  had  no  aneurisms 
(or  enlargements  of  the  bores  of  the  tubes),  the  amount  of  corrections 
to  be  applied  to  the  minimum  index  would  have  been  somewhat  less 
than  0^.5  F.  for  every  ton  of  pressure  or  for  every  mile  of  depth. 
(Nature,  IIV,  pp.  90,  &c.) 

MicLelson  describes  a  very  sensitive  thermometer,  in  which  the  motion 
of  a  mirror  is  effected  by  hardened  caoutchouc,     (yature,  xxy,  p.  615.) 

As  a  practical  application  of  tb  e  diurnal  fluctuations  of  temperatures, 
we  note  the  invention  of  Biji,  who  has  constructed  an  apparatus  by 
means  of  which  these  variations  excite  thermo-electric  currents,  which 
in  their  turn  are  continually  winding  up  the  driving  weight  or  spring 
of  a  clock.  (It  may  be  remarked  that  this  is  a  pretty  clear  case  of  per- 
petual motion,  depending  for  its  efficiency  principally  on  the  diurnal 
rotations  of  the  earth.)    (Aafure,  zxn,  p.  384.) 

Bev.  F.  W.  Stow  describes  a  new  metal  screen  to  replace  the  Steven- 
sou  wooden  screen,  from  which  it  differs  only  in  the  following  partioulara: 
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Ist  It  is  somewhat  larger ;  2d.  It  lias  a  BiDgle  set  of  double  zinc  lou- 
vres ;  3d.  It  is  partly  closed  at  the  bottom  to  cat  off  radiatiou.  {Nature, 
xxn,  p.  215.) 

J.  T.  Brown  has  commanicated  to  Nature  an  historical  memoir  on 
methods  of  legnlating  temperatnre.  Althongfa  the  methods  lie  enn- 
merates  are  especially  applicable  to  small  masses  in  the  physical  lab- 
oratories, yet  some  of  them  will  And  extensive  application  in  testing 
meteorological  instruments.     (Nature,  XXTI,  p.  116.) 

Dr.  F.  D,  Brown  presents  to  the  Physical  Society  some  notes  on  ther- 
mometry, apparently  executed  with  the  partial  assistance  of  Professor 
Guthrie.  He  describes  a  coDvenient  method  of  calibrating;  he  finds 
that  a  constant  zero  temperature  is  best  obtained  by  a  mixtore  of  ice 
and  distilled  water ;  the  attention  is  called  to  the  changing  of  zeros  in 
thermometers  in  beating.    (Nature,  XXTI,  p.  71.) 

6.  M.  Bldredge  communicates  to  the  Franklin  Institate  at  Philadel- 
phia a  simple  form  of  thermograph,  in  which  a  mercurial  thermometer 
having  a  tube  of  large  bore,  the  upper  end  of  which  is  open,  records  its 
fluctuations  by  pricks  upon  a  sheet  of  paper  by  means  of  an  electro- 
magnet. The  entire  thermograph  differs  only  in  minor  details  from 
those  which  have  been  introduced  by  Hough  and  others.  {Nature,  zxTi, 
p.  163.) 

Riviere  has  observed  the  cooling  of  a  platinum  wire  heated  by  an 
electric  current  in  dry  air  within  a  glass  cylinder  whose  surface  is  kept 
at  a  uniform  temperature.  He  finds  the  formula  of  Dulong  and  Petit 
to  give  too  rapid  cooling,  and  that  of  Bosetti  to  agree  somewhat  better 
with  the  results.     {Nature,  XSTI,  p.  520.) 

Prof.  J.  M.  Crafts  communicated  a  paper  to  the  chemical  section  of  the 
British  Association  on  the  use  of  the  hydrogen  thermometer ;  this  is  an 
air  thermometer  of  constant  volume,  in  which  the  air  is  replaced  by 
hydrogen  because  of  the  more  rapid  Bow  of  that  gas  through  a  capil- 
lary tube,  and  because  the  balb  of  the  thermometer  could  be  greatly 
reduced  in  volume.  He  redetermined  the  boiling  point  of  mercury  as 
367<*  C,  and  investigated  the  boiling  i)ointa  of  a  large  number  of  carbon 
compounds.     {Nature,  ssvr,  p.  46C.) 

J.  K.  Langhton,  at  the  March  meeting  of  the  London  Meteorological 
Society,  gave  an  exhaustive  historical  sketch  of  all  kinds  of  anemome- 
ters known  to  him.  In  conclusion,  he  ststted  that  all  forms  of  anemom- 
eters give  very  unsatisfactory  results,  and  what  we  need  is  not  so 
mnch  an  improved  apparatus  an  a  more  thorough  investigation  of  the 
errors  and  method  of  action  of  the  best  forms  of  instruments  now  in 
use.     {Nature,  XXV,  p.  547.) 

Rev.  T.  R.  Robinson,  of  Armagh,  Ireland,  has  published  results  of 
farther  studies  on  his  anemometer.  Two  similar  iustrnments  were 
established  side  by  side,  in  one  of  which  the  friction  was  more  variable; 
their  revolutions  were  recorded  chronographically.  Theequatiou  of  an 
anemometer's  motion  is  V  +  d"  —  2'Vvx  —  {/-=-  a)  =  0. 
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where  Y  is  the  nukuonrn  velocity  of  the  wind,  a  and  x  two  constants 
which  axe  to  be  determinect.  Bach  observation  gives  two  equations  ia 
which  there  are  four  unknown  quantities,  for  it  is  fonnd  that  the  value 
of  V  changes  from  one  inBtrument  to  anotber;  this  is  partly  owing  to 
eddies  caused  by  the  buildings,  bat  also  in  great  measure  to  the  irregu- 
larity of  the  wind  itself.  It  is,  however,  also  tbund  that  these  wind-differ- 
euces  are  as  likely  to  have  +  as  —  signs,  and  therefore  it  may  be  ex- 
pected that  their  sum  will  vanish  in  a  large  number  of  observations. 
The  ordinary  methods  of  elimination  fail  here  even  to  determine  with 
precision  a  single  consta:it,  and  Dr.  Bobiuson  therefore  proceeded  by 
approximations.  He  tried  five  diSereut  ty^ies  of  anemometers,  and  ob- 
tained very  unexpected  results,  for  he  found  that  the  x  varied  as  some 
inverse  frinction  of  the  diameter  of  the  cups  and  the  arms.  He  gives  its 
values : 
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No.  6  is  similar  to  No.  2,  and  it  might  be  expected  that  their  constants 
would  be  equal.  The  cause  of  these  differences  is  partly  the  eddies 
caused  by  the  cups  which  are  more  powerful  when  the  arms  are  short, 
but  still  more  the  presence  of  high  powers  of  the  radii  and  diameter 
occurring  in  the  expressions  of  the  mean  pressures  on  the  concave  and 
convex  suri'aces  of  the  hemispheres.  In  the  present  state  of  hydro- 
dynamics we  cannot  ass'gu  these  expressions,  but  we  know  enough  to 
see  that  such  powers  may  be  present. 

As  each  type  of  anemometer  has  its  own  constants,  the  anthor  would 
suggest  to  meteorologists  the  propriety  of  confining  themselves  to  one 
or  two  forms.  For  fixed  instrnments  be  considers  the  Kew  as  good  as 
any,  aud  would  wish  to  see  it  generally  adopted.  For  portable  ones 
be  has  no  experience  except  with  Casella's  3-inch  cups,  6-inch  amis, 
which  he  found  very  convenient;  he  has  not,  however,  determined  its 
constants.  Some  selection  of  the  sort  seems  necessary  if  it  is  wished  to 
have  a  uniform  system  of  wind-measures.    {Nature,  xxn,  p.  404.) 

An  unpublished  investigation  of  the  accuracy  of  theKew  anemometers 
was  made  by  Messrs.  S.  Jeffoy  an  d  O.  M.  TV  hippie  about  1S73  at  Kew  and 
the  Crystal  Palace.  These  observations  have  been  discussed  by  Prof. 
G-.  G.  Stokes,  who  concludes  as  follows : 

"1.  That  at  least  for  high  winds  the  method  for  obtaining  a  foetor  for 
an  anemometer  which  consists  in  whirling  the  instrument  in  the  open 
air  is  capable,  with  proper  precautions,  of  yielding  very  good  results. 

"2.  That  the  factor  varies  materially  with  thepatternof  theauemom- 
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eter.  Among  those  tried,  the  anemometors  with  the  larger  caps  regis- 
tered the  most  wind,  or,  in  other  words,  required  the  lowest  factors  to 
give  a  correct  result. 

"3,  That  with  the  large  Kew  pattern,  which  is  the  one  adopted  hy  the 
Meteorological  OfBce,  the  register  gives  about  20  per  cent,  too  much, 
requiring  a  factor  of  about  2.5  inatead  of  3.  Even  2.5  is  a  little  too 
high,  as  friction  would  be  introdnced  by  the  centrifugal  force  beyond 
what  occurs  in  the  normal  use  of  the  instrument. 

"4.  That  the  factor  is  probably  higher  for  moderate  than  for  high 
velocities;  but  whether  this  is  solely  due  to  friction  the  experiments 
do  not  allow  us  to  decide.    ■    ■     • 

"The  problem  of  the  anemometer  may  be  stated  to  be  as  follows:  Let 
the  uniform  wind  with  the  velocity  V  act  on  a  cup  anemometer  of  given 
pattern,  causing  the  caps  to  revolve  with  a  velocity  v,  referred  to  the 
center  of  the  caps,  the  motion  of  the  cups  beiug  retarded  by  a  force  of 
frictiou  F ;  it  is  required  to  determine  »  as  a  function  of  V  and  F,  F 
having  any  value  from  0,  corresponding  to  the  ideal  case  of  a  friction 
less  anemometer,  to  some  limit  Fi,  which  is  just  sufficient  to  keep  the 
cups  from  taming.  I  will  refer  to  my  appendix  to  the  former  of  Dr. 
Bobinson's  papers  (PAi7.  Trana.,  1878,  page  818),  for  the  reasons  for  coi^- 
eluding  that  P  is  equal  to  V,  multiplied  by  a  function  of  V-rV.  Let 
V  -r  cr-:;,  F  -^  1^=1?,  then  if  we  regard  f  and  ij  as  rectangular  co-ordi- 
uates,  we  have  to  determine  the  form  of  the  curve  lying  within  the  posi- 
tive quadrant  f  Oij,  which  is  defined  by  these  coordinates. 

"  We  may  regard  the  problem  as  included  in  the  more  general  problem 
of  determining  v  as  a  function  of  V  and  F  where  T  is  positive,  but  P 
may  be  of  any  magnitude  and  sign,  and  therefore  r  also.  Negative 
values  of  F  mean,  of  course,  that  the  cups,  instead  of  being  retarded  by 
friction,  are  acted  on  by  an  impelling  force,  making  them  go  faster  Chan 
in  a  frictionless  anemometer,  and  values  greater  than  Fi  imply  a  force 
sufficient  to  send  them  around  with  the  concave  sides  foremost."  {Na- 
ture, July,  1881,  XXIV,  p.  253.) 

C.  E.  Burton  describes  as  follows  an  integrating  anemometer  that  gives 
the  quadrantal  components  of  the  movement  of  the  wind:  "A  roller 
w-ith  a  spherical  edge  is  made  to  revolve  with  a  velocity  proportional  to 
that  of  the  wind  as  recorded  on  an  anemogram.  This  roller  presses  on 
a  plane  table  carried  by  two  mutually  perpendicular  pairs  of  rails  in 
planes  parallel  to  that  of  ihe  table.  The  lowest  of  the  pair  of  rails  is 
supported  by  a  frame  carried  on  the  extremity  of  a  vertical  shaft  The 
point  of  contact  of  the  roller  with  the  table  lies  in  the  prolongation  of  the 
axis  of  the  shaft.  The  table  can  rotate  with  the  shaft,  but  not  inde- 
pendently. By  a  simple  arrangement  the  shaft  and,  consequently,  the 
table  are  caused  to  take  up  positions  corresiwndiog  from  moment  to 
moment  with  the  direction  of  the  wind-record  on  the  anemogram.  A 
style  concentric  with  the  shaft  presses  lightly  against  a  compound  sheet 
of  tracing  and  carbonized  paper  attached  to  the  under  side  of  the  table. 
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ArraDgemeDtB  are  also  made  for  obtaiuing  tbe  sam  of  tbe  moTements 
of  tbe  table  toward  eacb  of  tbe  four  cardinal  pointa.  If  the  roller  be 
moved  witb  a  velocity  proportional  to  tbat  of  the  wind,  whether  directly 
by  a  cup  anemometer  or  by  a  mechanical  translation  of  the  trace  as 
given  by  such  an  InBtmment,  while  the  table  simultaneoosly  assumes 
orientations  corresponding  to  the  direction  of  movement  of  the  air,  the 
line  drawn  by  the  style  will  be  a  miniature  copy  of  tbe  path  of  an  im- 
aginary particle  animated  by  the  movements  actually  belongiug.to  tbe 
masses  of  air  which  successively  affect  tbe  anemometer  at  the  given 
station  during  the  selected  period,  rigoroasly  in  aooordance  with  tbe 
principle  known  as  Lambert's."    {Nature,  October,  1881,  xxiv,  p.  683.) 

H.  S.  Hele  Shaw  and  Dr.  Wilson  have  ioveated  a  new  integrating 
anemometer.  An  ordinary  Kobinson's  cup  anemometer  is  used  to  drive 
a  train  of  wheels,  and  thos  ultimately  a  serrated  roller,  which  moves  a 
board  in  tbe  directioD  of,  and  with  a  velocity  proportiooal  to,  that  of  the 
wind.  On  tbe  board,  which  is  horizontal  and  about  two  feet  square,  is 
placed  a  sheet  of  paper,  upon  which  the  roller  presses,  and  in  turning 
leaves  tbe  required  trace,  at  the  same  time  moving  the  paper  nndemeatb 
it.  Tbe  board  is  prevented  ftx>m  having  a  rotary  motion  by  means  of  a 
pair  of  Itames,  the  upper  moving  by  means  of' wheels  on  the  lower,  each 
of  which  can  move  only  in  one  direction,  and  these  directions  are  -per- 
pendicular  to  eacb  other.  By  a  clock-work  adjustment  the  time  element 
is  able  to  be  introduced,  whicb,  taken  in  connection  with  space,  gives 
velocity.    {Nature,  September,  1881,  xxrv,  p.  467.) 

Messrs.  Burton  and  Onrtis  have  published  the  result  of  a  series  of 
observations  on  the  distribution  of  pressure  over  tbe  surface  of  a  flat 
plate  exposed  perpendicularly  to  the  action  of  the  wind.  They  obtain 
this  distribution  by  inserting  on  tbe  rear  of  this  plate  a  number  of  small 
Pitot's  tubes,  eacb  of  which  gives  the  pressure  for  its  own  location. 
They  find,  of  course,  the  maximum  pressure  at  tbe  center  diminishing 
to  scarcely  one-half  of  that  near  the  edge  of  the  plate,  the  rates  of  dimi- 
nution varyingwith  the  size  and  shape  of  the  plate.  {Natitre,  xrr,  p. 
427.) 

Ventosa  describes  an  integrating  anemometer  invented  by  himself 
very  nearly  identical  witb  tbat  proposed  by  Shaw  and  Wilson,  and  sim- 
pler than  tbat  of  Von  Oettingen.     [Nature,  XXT,  p.  79.) 

Bourdon  describes  to  the  Paris  Academy  of  Sciences  a  new  form  of 
mnltiplying  anemometer.  His  system  consists  of  convergent  divergent 
tubes.  In  one  such  tube,  made  according  to  Veuturi's  proportions,  ia 
fixed  concentrically  a  second,  much  smaller,  and  having  ita  divergent 
end  exactly  at  the  point  where  the  truncated  stunmits  of  the  oones  of 
the  larger  tube  unite.  (For  very  small  velocities  a  third  tnbe  may  be 
similarly  fixed  witbin  tbe  second.)  A  hollow  sleeve  is  fixed  round  tbe- 
uttion  of  tbe  truncated  oones  of  the  wide  tubes;  its  interior  communi- 
cates with  that  of  the  latter  and  with  a  manometer,  on  which  the  press- 
ure is  read.    If  a  manometer  at  the  month  of  the  large  tnbe  register  1 
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with  a  cnrrent,  tlie  other  manometer  will  register,  e.  g.,G;  the  pressure 
here  is  negative,  and  due  to  acceleration  of  the  velocity  of  the  con'ent. 
{N^ature,  JXV,  p.  350.) 

Prosser  having  exhibited  a  drawing  of  the  anemometer  of  D'Ous  en 
Brays  at  the  anemometer  exhibition  of  the  London  Meteorological  So- 
ciety, under  the  impression  that  it  was  the  earliest  self-registering  ane- 
mometer, also  gives  in  Nature,  VoL  XXV,  page  505,  references  to  tlie 
anemometer  invented  by  Sir  Christopher  Wren,  as  described  in  Birch's 
History  of  the  Boyal  Society,  published  in  1663.  (If  we  combine  his 
references  with  the  description  of  an  anemometer  given  in  Spraf  s  His- 
tory of  the  Boyal  Society,  London,  1667,  we  must  be  convinced  that  to 
Sir  Ohristopher  Wren  is  due  the  invention  of  that  form  of  anemometer 
that  has  of  late  years  frequently  been  styled  Wild's  tablet  anemometer ; 
indeed,  to  him  seems  to  be  dne  almost  wholly  the  early  sdmulnn  given 
to  meteorological  observatioDS  in  England.)  Prosser'adso  refers  to  the 
&mons  paper  by  Edgeworth  on  the  pressure  of  the  wind  upon  surfaces 
of  differeot  forms,  published  at  page  136,  Phil.  Trans,  for  1783.  * 

In  order  to  avoid  the  assumptions  that  seem  necessary  in  reducing 
ordinary  anemometric  observations  at  sea,  Abbe  has  proposed  to  estab- 
lish at  varioos  parts  of  a  vessel  triple  anemometers,  recording  resi>ect- 
ively  the  three  vertical  sod  horizontal  rectangular  components  of  the 
compouDded  motions  of  the  wind  and  the  instramenta.  As  a  first  step 
in  this  investigation,  three  anemometers  were,  in  October,  1882,  set  np 
at  different  points  on  the  steamship  Ohio,  and  observations  kept  up  by 
Mr.  Frank  Waldo  between  Baltimore  and  Hamburg. 

Mr.  W.  BaUey  exhibited  to  the  Physical  Society  of  Loudon  on  the 
10th  of  June  a  model  of  the  new  integrating  anemometer.  The  disk  is 
revolved  by  means  of  Bobinson's  cups.    (Nature,  xztt,  p.  167.) 

The  brothers  Brassart,  of  Some,  philoBophlcal-instrnment  makers, 
have  devised  a  simple  inexpensive  anemoscope  and  anemometer,  about 
forty  of  which  are  now  at  work  at  varions  Italian  statioos.  (jy<i(ure, 
ixn,  p.  611.) 

MM.  Mignan  and  Banard  have  constructed  an  integrating  bygrom* 
eter  for  precipitating  the  vapor  of  the  atmosphere,  and  analyzing 
the  products,  if  required.  It  is  composed  of  an  iron  tube,  filled  with 
liqaor  ammonis;  by  gently  opening  a  tap  the  ammonia  is  absorbed 
by  water,  and  the  hygrometer  is  covered  with  moisture,  which  is  col- 
lected in  a  cnp  arranged  for  the  purpose.  During  the  recent  dry  weather 
the  amount  of  precipitation  was  3  grams  of  water  in  twenty  minutes. 
The  weight  of  liquor  ammonise  was  34  grams.  A  peculiarity  is  that 
a  Dumber  of  floating  particles  are  precipitated  with  tiie  humidity  of  the 
air.  It  has  been  suggested  by  M.  W.  de  Fonvielle  that  the  hygrometer 
might  be  used  for  analyzing  the  matter  of  clonde  where  the  precipita- 
tJOD  of  a  few  grams  will  be  a  question  of  a  very  few  minutes.  (Nature, 
XXT,  p.  565.) 

Crova  describes  a  new  condensation  hygrometer.    A  small  tube  of 
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nickel-plated  braes,  carcfnlly  polished  witliin,  is  closed  at  one  end  with 
ground  glass,  and  at  the  other  with  a  lens  of  long  focus,  through  which 
one  looks  along  the  tube  towards  a  source  of  light.  Through  two 
parallel  tubuluree  the  air  to  be  examined  is  drawn  into  the  tube,  which 
is  cooled  by  means  of  sulphide  of  carbon  traversed  by  an  air  current 
in  a  metallic  envelope  round  the  tube.  The  changes  of  aspect  in  the 
tube  at  the  temperature  of  saturation  enable  one  to  estimate  the  dew- 
point  to  one-tenth  of  a  degree.    {Nature,  XXVI,  p.  1C8.) 

J.  F.  D.  Donnelly  calls  attention  to  the  recent  perfections  introduced 
into  the  spectroscope  by  Mr.  Hilger,  who  has  managed  to  secure  in- 
creased dispersion  and  an  excellent  vision  of  the  so-called  rain  band; 
the  spectroscope  is  also  fitted  with  a  telescope  and  with  a  second  object 
glass  in  fW>nt  of  the  slit,  for  the  purpose  of  bringing  lightfrom  ezterual 
objects  to  a  focus  on  it.    (Nature,  XXTI,  p.  dOl.) 

The  GomitS  International,  representing  several  countries  of  Europe, 
the  United  States,  and  South  America,  has  published  an  important 
volume  of  memoirs  by  Drs.  Brocb,  Peruet,  Ben^-Benolt,  and  Marek,  on 
subjects  relating  to  the  determination  of  units  of  measure  and  weight. 

As  the  intensity  of  weight  varies  with  the  geographical  height  and 
position  above  sea-level,  the  committee  give  in  their  first  memoir  tables 
of  the  ratio  of  acceleration  of  weight  at  the  level  of  the  sea  for  different 
latitudes  to  its  acceleration  at  latitude  45<^  (Paris),  to  which  latitude 
they  recommend  that  all  weighings  be  referred. 

In  the  second  memoir,  which  relates  to  the  tension  of  aqueous  vapor, 
certain  corrections  of  hitherto  accepted  results  are  also  indicated,  par- 
ticularly the  errors  of  calculation  in  ICegnanlt's  tables,  as  shown  by 
Moritz,  and  new  tables  are  given  for  tensions  at  all  temperatures  on  the 
new  scale  of  norma]  degi-ees  from  —  30°  to  -f  101°  C. 

With  reference  to  the  fixed  points  of  mercurial  thermometers,  the 
Comity  adopted  the  proposition  that  the  poiut  O'^  of  the  centigrade 
thermometer  should  be  fixed  at  the  pressure  of  760°|'°,  when  determined 
in  46°  latitude  and  at  the  mean  level  of  the  sea.  Also  at  the  Congress 
of  Meteorologists  at  Borne,  in  1S79,  there  was  adopted  the  proposition 
of  Dr.  Pemet  to  fix  the  boiling  i>oiut  of  water,  100°  0.,  under  the  above 
pressure,  so  as  to  render  strictly  comparable  the  temperatures  observed 
at  different  places.  Degrees  of  temperature  between  tbe°e  points  are 
called  normal  degrees. 

Tables  are  also  given  by  which  may  be  calculated  the  weight  of  a 
liter  of  pure  air  in  different  latitades  and  at  different  attitndes.  In 
London  (latitude  =  51°  30',  altitude  =  6.T°.)  the  weight  is  1.2938  grams. 
{Nature,  August,  1881,  xxiv,  p.  384.) 

Scbloesing,  as  the  result  of  experiments  on  the  absorption  of  volatile 
bodies  with  the  aid  of  heat,  is  led  to  propose  the  application  of  his 
method  to  the  determination  of  the  quantity  of  nitric  acid  in  the  atmos- 
phere.    (Nature,  xxvi,  p.  24.) 

Mr.C.  V.  Boys  read  before  the  Physical  Society,  London,a  paper  on  the 
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new  meter  for measariDg  electric oarrents.  Hesa^s:  ''Theforoedneto 
an  electric  cmrent  is  proportional  to  thesqnareof  thecmrent;  hence  if 
part  of  an  electric  circuit  ia  capable  of  vibrating  under  an  electro-mag- 
netic force,  tbe  speed  of  vibrationa  will  be  proportional  tp  the  Btrength 
of  the  carrent.  If,  then,  such  a  contrivance  takes  the  place  of  a  balance 
of  a  pendnlnm  clock,  the  latter  ■will  measure  electric  currentB  instead  of 
time."    (Nature,  XXV,  p.  355.) 

Mascart  describes  to  tbe  Paris  Academy  of  Sciences  his  method  of 
determiniDg  the  quantity  of  carbonic  acid  contained  in  the  atmosphere. 
He  measures  directly  the  diminntion  of  pressure  of  a  mass  of  air  coose- 
qaent  on  the  removal  of  tbe  carbonic  acid.  Travelers  will  find  it  more 
convenient  to  fill  glass  flasks  with  the  air  of  their  localities,  and  submit 
the  contents  to  analysis  on  their  return  borne.     {Nature,  zxn,  p.  119.) 

The  appUcation  of  mechanical  methods  to  replace  laborious  mathe- 
matical computations  is  sometimes  so  ingenious  that  there  is  every 
reason  to  hope  that  mechanical  methods  may  yet  be  devised  for  taking 
into  accoant  the  namerons  disturbing  elements  that  affect  tbe  motions  of 
the  atmosphere,  thas  enabling  us  to  quickly  predict  from  the  weather- 
maps  of  to-day  what  the  weather-map  of  to-morrow  wilt  he,  instead  of 
going  through  the  laborious  use  of  tables  and  estimates  that  always 
have  tbe  appearance  of  empiricisms.  We  are  led  to  these  remarks  by 
reading  the  r^snm4  of  a  paper  on  integrating  machiuet  presented  by 
Mr.  C.  V.  Boys  to  the  London  Physical  Society.    {Nature,  iit,  p.  167.) 

(>.  H.  Darwin,  in  connection  with  bis  tidal  iDvestigatious,'has  drawn 
some  conclusions  with  reference  to  Japiter's  atmosphere,  which  latter  he 
believes  to  be  the  Cause  of  the  well-known  belts.  He  finds  that  tberapid 
rotation  of  the  naclens  is  not  snfBcient  to  explain  tbe  belt ;  bat  that 
with  it  we  mnst  assume  a  proimrtlonately  large  amount  of  gas  in  its  at- 
mosphere and  a  high  temperature  for  the  onclens.    [Nature,  XXT,  p.  360.) 

Prof.  J.  J.  Thomson  has  communicated  to  tbe  Boyal  Society  of  Lon- 
don a  memoir  on  the  vibration  of  a  vortex  ring  and  the  action  of  two 
Tortex  rings  upon  each  other.  This  was  an  important  paper  on  hydro- 
dynamics, bearing  as  it  does  directly  upon  the  qnestion  of  the  repre- 
sentation of  optical  phenomena  by  thb  vortex-ring  theory  of  tbe  oon- 
Btitntion  of  matter.     (Nature,  xiv,  p.  354.) 

Chardonnet  communicates  his  experimental  study  of  actinic  power 
and  the  influence  of  specular  polish.  This  polish  increases  Ihe  total 
quantity  of  radiations  reflected,  bat  the  relative  intensities  of  different 
portions  of  a  spectram  depend  on  the  material  of  the  mirror.  {Nature, 
XITI,  p.  520.) 

Violle  describes  a  calorimeter  depending  on  cooling,  and  adapted 
especially  to  very  high  temperatures.  It  consists  of  a  small,  narrow- 
necked  bottle  of  thin  glass,  with  double  envelope,  and  a  vacuum  pro- 
duced in  the  interval  before  the  closare.  Through  the  neck  are  intro- 
dnced  a  thermometer  and  a  stirrer.    {Nature,  xxn,  p.  16S.) 

Deprez  described,  at  the  La  Kochelle  meeting  of  the  French  Assoda- 
H.  Mia.  26 ^26 
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tioD,  a  new  apparatns  for  determiniDg  the  mecbanical  equivalent  for  heat, 
and  hopea  to  obtain  its  real  value  to  within  .001.    [Satvre,  xxti,  p.  470.) 

The  velocity  of  the  motion  of  a  ship  throngh  the  water  is  ordinarily 
given  by  the  observations  of  some  form  of  log.  Fronde  and  Bnmet 
invented  an  electric  log,  on  which,  however,  Mr.  Kelway  has  made 
some  decided  improvements.  The  complete  instmment  has  many  and 
important  applications,  and  its  adoption  is  to  be  encouraged.  (Natmre, 
XXV,  p.  585.) 

Professor  Bramwell  exhibited  and  explained  the  method  of  action  of 
a  speed  indicator  in  use  on  railroad  trains.  It  consists  of  a  drum,  on 
which  are  marked  by  two  pencils  the  speed  of  the  train  and  Hie  condition 
of  the  track.  On  a  calm  day  a  railroad  train  weighing  125  tons  and 
moving  at  the  rate  of  49  miles  an  hour  ran  6  miles  and  6  yards  after 
the  steam  was  cut  ofL    {Nature^  xxti,  p.'  495.) 

Professor  Blicker  presented  the  report  of  the  committee  on  methods 
of  calibrating  meroarial  thermometers,  in  which,  as  the  resnlt  of  a  long 
investigation,  it  is  concluded  that  labor  is  saved  and  equal  accuracy 
secured  by  the  repetition  of  Gay-Lassac's  method  of  ctnrection,  instead 
of  the  employment  of  more  elaborate  schemea    {Nature,  xxvi,  p.  458.) 

G.  J.  Symons,  after  relating  the  history  of  progress  in  our  knowledge 
of  the  subject  of  diminution  of  rauibll  with  elevation,  explained  the 
theory  of  Stanley  Jevons — that  it  depended  on  eddies  about  the  gauge 
itself,  and  gave  an  account  of  the  comparative  researches  of  Mr.  Roger 
Field,  who  took  the  matter  ap  a  few  years  ago,  and  who  has  shown  (1) 
that  the  ratio  of  the  rainfall  on  the  tower  to  the  rainfall  on  the  ground 
depends  on  the  force  and  direction  of  the  wind ;  (2)  that  when  there  is 
no  wind  the  raio&Il  on  the  tower  is  about  the  same  as  l^e  rainfall  on 
the  ground ;  (3)  that  when  there  is  wind  the  amount  of  rain  falling  on 
the  tower  will  vary  on  different  portions  of  the  tower,  the  portion  new- 
est the  point  at  which  the  wind  strikes  the  tower  receiving  lees  rain 
than  falls  on  the  ground,  and  the  portion  farthest  from  the  point  at 
which  the  wind  strikes  the  tower  receiving  the  same  or  more  rain  than 
falls  on  the  ground ;  (4)  that  the  excess  of  rain  falling  on  the  portion 
of  the  tower  farthest  from  where  the  wind  strikes  will,  to  a  large  ex- 
tent, compensate  the  deficiency  of  rain  on  the  portion  nearest  to  where 
the  wind  strikes,  but  whether  to  a  snfBcient  extent  to  make  the  average 
amonnt  of  rain  falling  on  the  tower  equal  to  that  &lling  on  the  grOnnd 
cannot  be  determined  from  these  experiments.  From  these  conclosiona 
it  is  clear  that  if  the  building  be  flat  and  large,  the  fall  in  the  middle 
of  the  roof  ought  to  be  nearly  the  same  as  on  the  ground,  and  in  two 
instances  this  is  so— first  at  Messrs.  Marshall's  factory  at  Iiceds,  and 
secondly,  at  Mr.  Dine's,  on  a  roof  with  5,000  sqaare  feet  of  area.  Thns 
finally  experimental  evidence  has  corroborated  the  \iews  of  Mr.  Stanley 
Jevons,  given  above.    [Nature,  September,  1881,  xxiv,  p.  491.) 

One  of  the  features  of  the  luternAtioual  Electrical  Exhibition  and 
Congress  at  Paris  in  September,  1881,  was  the  meteorograph  of  M. 
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Van  Byseelberghe,  exhibited  by  the  Boyal  Observatory  of  Bmssels. 
It  gives  its  records  not  only  at  the  place  of  observation  but  at  one  or 
more  distant  stations,'  and  gave  every  night  at  Paris  a  record  of  the 
indications  of  the  iustmmeats  at  Brussels.  Once  every  ten  minutes  it 
comes  into  action,  and  registera  one  after  the  other  the  six  following 
elements:  1,  temperature;  2,  humidity;  3,  water  io  rain-gaage ;  4,  di- 
rection of  wind;  5,  barometer;  6,  velocity  of  wind.  It  also  makes  a 
mark  about  every  half-second,  due  to  the  action  of  clock-work  at  the 
sending  station. 

Th6  registration  is  made  by  a  diamond  point  on  a  thin  plate  of  zinc, 
which  is  bent  round  the  surface  of  a  revolving  cylinder,  which  is 
covered  with  lampblack  to  make  the  marks  more  visible.  This  plate 
serves  afterward  for  printing  any  number  of  copies.  There  may  be 
several  of  these  cylinders  at  as  many  different  stations,  all  receiving 
simoltaneonsly  the  indications  furnished  by  any  one  staUon.  By  one 
line  wire  and  one  diamond  point  the  curves  fbr  six  instruments  are 
drawn  at  a  station  which  may  be  200  or  300  miles  distant.  The 
value  of  SDCh  an  instroment  for  furnishing  the  director  of  a  central 
station  with  accurate  data  on  which  to  base  his  weather  predictions 
speaks  for  itself;  and  as  regfuds  expense,  all  the  expenses  of  photog- 
raphy and  of  reducing  and  engraving  photographic  traces  are  saved. 
It  has  been  worked  in  Belgium  over  a  wire  of  the  length  of  750  miles. 
[We  do  not,  however,  understand  that  such  instruments  can  possibly 
replace  the  services  of  a  corps  of  intelligent  observers ;  certainly  each 
instrument  would  require  an  attendant  mechanician.]  [Nature,  Octo- 
ber, 1881,  xiiv,  p.  588.) 

M.  Dnfour  describes  an  apparatus  for  indicating  the  variations  of 
chemical  intensity  of  the  sunlight.  It  has  some  Ukeness  to  Draper's 
titbonometer ;  its  principle  is  opposing  the  variable  action  of  light  on 
a  mixture  of  chlorine  and  hydrogen,  with  an  electric  current  (of  varia- 
ble intensity  and  measurable  each  instant),  which  by  its  passage  causes 
decomposition  of  a  quantity  of  hydrochloric  acid  equal  to  that  pro- 
daced  by  action  of  light  on  the  mixture  of  chlorine  and  hydrogen.  The 
apparatus  is  like  a  Bumford  differential  thermometer;  in  one  bulb  is 
some  hydrochloric  acid  solution,  with  carbon  electrodes;  in  the  other 
some  sulphuric  acid.  The  light  acts  on  the  former.  One  mode  of  meas- 
nrement  is  to  note  the  time  taken  in  displacement  of  the  sulphuric  acid 
column  a  certain  distance  along  the  connecting  tube.  Then  bring  back 
the  oolomn  to  its  original  position  by  passing  the  current.  (Nature,  No- 
vember 25, 1880,  XXIII,  p.  87.) 

An  instrument  has  been  recently  introduced  by  Messrs.  Frauds  & 
Co.  (telegraph  engineers,  Hatton  Garden,  London)  for  the  purpose  of 
receiving  the  "  Qreenwich  time  signal"  at  the  various  telegraph  sta- 
tions of  offices  and  private  firms  who  may  be  in  communication  with 
the  postal  telegraph  service,  fiitherto  the  passage  of  the  time-signal 
cairent  at  10  a.  m.  along  the  wires  gave  no  indication  of  its  pres- 
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ence  tban  a  deflection  of  the  needle  of  ordioary  inBtramenta  aod 
a  cotrespoDdiog  movemeDt  of  the  annatore  of  the  Morse  ink-writ^ 
and  sounder,  so  that  unless  a  sharp  outlook  be  kept  with  the  eye  con- 
stantly directed  to  the  iDstrnment  the  actual  time  of  the  signal  may 
be  lost,  perhaps  also  to  be  lost  agfdu  on  the  following  day  through 
similar  accident.  By  the  new  inatrament,  however,  the  instant  Hit 
current  is  sent  the  needle  on  its  dial  is  deflected,  and  simultaneously 
a  bell  rings  and  continues  to  ring  as  long  aa  the  current  is  passing ;  the 
index  needle,  or,  in  other  words,  the  needle  of  the  galvanometer,  i^hich 
is  the  principal  feature  of  the  invention,  when  deflected,  presses  a^^nst 
a  small  spiral  spring  surrounding  the  stops  or  ivory  pins  on  the  dial 
plate,  and  by  this  contact  the  galvanometer  forms  itself  into  a  "  relay" 
and  brings  a  local  batterj'  in  circuit  with  the  bell,  which  is  contained 
in  the  same  instrument,  so  that  when  the  first  part  of  the  time  signal  ia 
-sent  the  needle  is  deflected  and  at  the  same  moment  the  bell  rings; 
thus  attention  to  the  time  is  at  once  arrested.  It  should  be  mentioned 
that  the  resistance  to  the  line,  although  low,  is  intended  to  be  inserted 
only  during  the  transmission  of  the  time  signal,  as  by  means  of  what 
is  generally  termed  a  "  switch  "  the  instrument  is  put  on  and  ofl*  the 
circoit  at  will,  and  employed  only  daring  the  time  set  apart  for  tlie 
transmission  of  the  Greenwich  time  signal.  However  feeble  the  cur- 
rent may  be,  the  galvanometer  ia  so  sensitive  that  a  deflection  of  its 
needle  is  absolutely  certfun,  whiUt  the  bell  cannot  fbil  to  answer  to  the 
power  of  its  local  battery.  We  are  informed  that  not  only  is  Messrs. 
Francis  &  Co.'s  new  instnunent  capable  of  doing  what  we  have  already 
stated,  but  it  may  be  available  for  communication  from  different  parts 
of  the  boilding,  an  advantage  which  is  certain  to  be  recognized  and 
approved  by  many  conducting  large  business  establishments,  where  (he 
saving  of  time  in  conveying  messages  and  giving  orders  is  a  matter 
which  is  frequently  of  great  importance.  {Nature,  February  10, 1881, 
xini,  p.  347.) 

B.  A.  Smith  has  devised  a  new  actinic  prooess  by  means  of  which  he 
hopes  to  investigate  the  absorbing  power  of  the  atmosphere  and  other 
gases.  From  some  preliminary  remarks  we  extract  the  following:  The 
fundamental  idea  is  that  when  iodide  of  potassium  in  solution  is  treated 
with  nitric  acid,  so  small  in  quantity  as  to  cause  no  change  of  color  in 
dull  diffused  light,  a  change  takes  places  when  the  same  mixture  is 
brought  into  clear  light — iodine  is  set  free  and  the  solution  becomes 
yellow.  The  amount  of  iodine  freed  can  be  triturated  with  great  ex- 
actness by  the  use  of  hyposulphite ;  this  constitutes  the  whole  process. 
Some  slight  allowance  for  time  and  temperature  may  have  to  be  made. 
After  giving  a  few  samples  of  exi)eriment8  with  iodide  of  potassium 
triturated  with  nitrogen,  Dr.  Smith  says:  "There  seems,  therefore,  no 
reason  to  doubt  that  this  is  a  true  photometric  process,  with  special 
capacities  to  be  developed  in  time.  I  may  add  that  I  did  obtain  better 
results  at  the  window  of  my  house  than  at  the  observatory  at  the  same 
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time,  the  latter  being  nearer  the  center  of  the  town.  Thus  the  process 
baa  done  the  duty  it  was  intended  for,  althongh  only  once  tried  for  this 
special  pnrpose.  I  am  looking  to  it  aa  an  agent  specially  for  the  ex- 
amination of  climate,  but  of  coarse  it  may  have  many  nses-  This  proc- 
ess does  not  aim  at  delicacy,  but  at  accumnlation  of  effect  I  have 
not  spohen  of  a  standard;  the  results  are  only  comparative,  bat  the 
process  may  be  made  to  supply  its  own  standard." 

Since  writing  the  above  it  appears  that  by  nsing  sulphuric  acid  some 
of  the  fears  at  first  entertained  may  be  avoided. 

The  strength  of  solutions  and  the  kind  of  acid  to  be  used  may  vary. 
Similar  results  may  vary  by  using  bromide  of  potassium,  but  it  is  less 
delicate.  The  surfdce  expc^ed  and  other  questions  reqnii-e  attention. 
(Nature,  sxii,  p.  71.) 

Professor  Fomioni  has  recently  described  to  the  Instituto  Lombardo 
a  simple  nefodoscope  or  instrument  for  measuring  tbe  direction  of  motion 
of  clouds  (the  instrument  of  the  kind  known  as  that  of  Braun  being 
thought  expensive  and  iDconvenient  to  use).  It  consists  of  a  flat  com- 
pass case,  with  pivoted  needle,  above  which  is  fixed  horizontally  a 
plane  mirror,  occupying  the  whole  of  the  case.  On  the  surface  of  the 
mirror  are  drawn  diagonal  lines  corresponding  to  tbe  rose  of  winds. 

The  amalgam  is  removed  in  a  narrow  circular  arc  extending  from  north 
to  northwest,  so  that  the  end  of  the  needle  may  be  seen  for  the  purpose 
of  orientation,  and  this  arc  is  graduated.  A  rod  with  terminal  eye  freely 
pivoted  on  the  edge  of  tbe  case  completes  tbe  instrument. 

When  tbe  direction  of  a  given  cloud  is  to  be  determined  tbe  nefodo- 
scope is  placed  in  a  horizontal  plane  and  properly  oriented.  The  rod 
is  then  moved  to  such  a  position  that  the  observer's  eyes  see  three 
points  in  a  straight  line,  viz,  the  eye  of  the  rod,  the  center  of  the  mirror, 
and  tbe  reflected  image  of  a  selected  point  of  the  cloud.  Tbe  direction 
of  tbe  displacement  which  the  latter  undergoes  (after  a  time  propor- 
tional to  the  velocity  of  the  cloud,  and  inversely  as  its  distance)  is  the 
required  direction.     {Nature,  xxii,  p.  132.) 

Mdscart  communicates  to  the  Paris  Academy  of  Sciences  a  method 
of  measoring  variations  of  gravity  by  utilizing  tbe  pressure  of  a  given 
mass  of  gas  at  constant  temperature,  ^nd  finds  the  method  capable  of 
gr^at  precision.  He  uses  a  kind  of  siphon-barometer,  with  the  short 
branch  closed  and  holding  GOj,  introduced  at  a  pressure  sufficient  to 
balance  a  mercury  column  of  1"  when  the  tube  is  vertical.  The  in- 
atniment  is  placed  in  a  metallic  cylinder  filled  with  water,  which  is 
agitated  by  an  air-current,  and  contains  a  thermometer  measaring  y^ 
degree.  The  divided  scale  is  fixed  on  the  tube;  one  sees  it  by  reflec- 
tion on  a  gilt  sur&ce,  which  sends  tbe  virtual  image  into  the  axis  of  the 
tube,  and  the  mercury  is  seen  through  the  gold  layer.  Thus  one  can 
see,  with  a  single  microscope,  the  mercury-level  and  the  corresponding 
division  of  the  scale.    {Nature,  xxvi,  p.  312.) 
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IV.— phtsica;.  questions. 

B.  J.  Hopkins  suggests  that  specimens  of  the  atJDoaptaeric  dost  that 
are  to  be  examined  with  reference  to  the  question  of  the  presence  of 
meteor  dust  should  be  coUectod  regnlarly  by  apparatus  attached  to 
properly  constructed  captive  balloons,  so  as  to  avoid  the  presence  of  a 
mass  of  dust  of  terrestrial  origin.    {Naturfy  XXT,  p.  339.) 

Professor  Schuster,  in  the  report  of  the  committee  on  meteoric  dost, 
says  that  the  occnrrence  of  mag^netic  particles  in  dnst,  especially  that 
discovered  by  Tissandier  in  the  snows  of  Mont  Blanc,  is  explicable  only 
OQ  one  of  three  hypotheses:  First,  the  particles  may  be  of  volcanic  origin; 
second,  they  may  come  from  the  smoke  of  our  own  chimneys;  third, 
they  may  have  a  cosmic  origin.  The  latter  hypothesis  is  strongly  fe- 
Tored  by  the  consideration  that  the  iron  particles  issuing  from  our  chim- 
neys contain  neither  nickel  nor  cobalt,  while  these  metals  do  exist  in 
the  microscopic  magnetic  particles  of  atmospheric  dast.  Schuster  finds 
that  the  sand  near  the  great  pyramids  and  the  desert  of  B^jpootana, 
and  also  trom  the  N'ile  mud  near  tbe  canal,  all  contain  these  rare  metals. 
As  regards  their  origin,  he  concludes  that  at  high  elevations  the  pro- 
portion of  oxygen  in  the  atmosphere  is  very  small,  and  that  inasmoch 
as  there  is  still  a  line  in  the  aurora  spectrum  that  has  uot  been  recog- 
nized as  belonging  to  any  known  substance,  he  is  convinced  that  it  is 
due  to  some  unknown  gas  of  very  small  density.  It  is  the  contoct  of 
tbe  meteors  with  this  gas  that  fills  the  upper  regions  with  meteoric  dnst 
which  first  makes  it  possible  for  the  aurora  to  exist  at  those  elevations, 
and  afterwards,  settling  towards  the  earth,  is  brought  down  by  the 
snow  and  rain  to  the  surface,     (Nature,  XXTI,  p.  488.) 

Prof.  F.  A.  Abel,  in  a  lectnre  before  the  Royal  Institution  on  atmos- 
pheric dust,  shows  the  various  dangers  to  which  the  human  race  are 
thereby  subjected.  Passing  by  the  microscopic  germs  of  disease  float- 
ing in  the  air,  he  confined  his  attention  to  the  larger  dust  particles,  for 
instance,  those  of  coal  dust  in  mines,  the  sulphur  dust  in  powder  mills, 
finely  divided  cotton  fibers  in  cotton  mills,  and  the  dust  in  fionr  and 
rice  mills;  all  these  and  many  other  formR  of  dust,  when  safficiently 
abundant  in  the  air,  make  a  dangerously  explosive  mixture,  and  there 
can  be  no  doubt  many  explosions  io  coal  mines  have  been  due  to  dust- 
laden  air  ratber  than  fire-damp.  The  lecturer  paid  special  attention 
to  the  suggestion  of  methods  lor  the  avoidance  of  danger  fhim  these 
sources,     (ji/ature,  xxti,  p.  20.)    . 

Miintz  and  Aubin  have  observed  the  relative  proportion  of  carbonic 
acid  in  the  upper  aud  lower  regions  of  tbe  atmosphere  they  observed 
on  the  Pic  du  Midi  and  the  plain  aronnd^tfae  difference  seems  inap- 
preciable.    {Comptea  EendvSf  Paris,  Kovember  14,  1881.) 

Dumas  communicates  to  the  Paris  Academy  some  observations  on 
the  amount  of  carbonic  acid  in  the  atmosphere.  After  noticing  the 
defects  of  several  methods  of  measurement,  be  commends  the  exactnen 
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of  M.  Iterset's  and  accepts  his  resatta,  that  about  3  volnmes  in  10,000  rep- 
reseat  tbe  general  ratio  of  COi-in  ^r.  The  Tariations  throngh  great 
movements  of  tbe  atmoaiihere  qow  reqnire  study,  by  observers  placed 
at  many  different  and  distant  stations,  and  tbe  transit  expeditions 
sbonld  keep  this  in  view.  MM.  Milotz  and  Anbin's  methods  are  most 
BQitable  for  this.     (Naturey  XXT,  p.  476.) 

Berthelot  has  comronnicated  to  the  Paris  Academy  of  Sciences  an 
important  memoir  on  the  propagation  of  the  waves  of  explosion  as  dis- 
tingnished  from  waves  of  Bonnd.  An  explosion  starting  in  a  mixture 
of  oxygen  and  hydrogen  propagates  itself  at  a  rate  of  28.14™  per  second, 
bnt  the  velocity  of  sound  is  614;  he  therefore  concludes  that  the  explosion 
wave  is  not  an  aconstic  wave,  but  a  wave  of  chemical  action,  and  lie 
attempts  to  explain  its  nature  on  principles  suggested  by  the  kinetic 
theory  of  g*ses.     [Ifatttre,  XXV,  p.  44.) 

Sir  William  Thomson  read  before  the  Royal  Society  of  Edinburgh  a 
paper  on  the  thermo-dynamic  acceleration  of  the  earth's  rotation.  He 
shows  that  there  must  be  tides  in  the  atmosphere,  and  that  the  line  of 
crests,  namely,  the  maximum  of  atmospheric  pressure,  so  lies  with  respect 
to  the  line  joining  the  earth's  center  and  the  sun's  that  tbe  couple  dne  to 
the  sun's  attraction  npon  the  ellipsoidal  mass  of  air  always  acts  in  the 
direction  of  tbe  earth's  rotation,  and  therefore  accelerates  it  slightly. 
{Nature,  XXV,  p.  380.) 

Stanley  has  published  a  volume  on  experimental  researches  into  the 
properties  and  motion  of  fluids.  The  author,  in  writing  section  second, 
seems  not  to  have  taken  advantage  of  the  works  of  the  best  modem 
students  on  meteorology  and  the  motions  of  the  atmosphere. 

MsJ.  John  Herschel  has  completed  the  peodulom  experiments  recom- 
mended by  the  Royal  Society,  and,  having  swung  one  of  tbe  original 
Kater  pendulums  in  India  and  Europe,  and  finally  in  New  York  and 
'Washington,  has  deposited  it  with  tbe  United  States  Coast  and  Geodetic 
Survey.  The  latter  has,  we  understand,  immediately  started  it  again 
on  it«  travels  in  connection  with  its  own  most  elaborate  pendulum  work 
nuder  the  direction  of  Prof.  C.  S.  Peirce. 

Joly,  at  Munich,  has  attempted  to  determine  the  force  of  gravitation 
by  means  of  a  delicate  balance,  from  each  of  whose  scale-pans  was  hung 
by  awire,atadepthof  about  60  feet.,another  pair  of  pans.  A  heavy  lead 
ball  is  brought  under  one  of  the  lower  scale-pans,  while  a  small  body 
can  be  placed  in  either  an  upper  or  lower  pan  at  will,  and  thus  have  its 
weight  determined  under  tbe  influence  of  the  lead  ball  and  again  wlien 
beyond  its  influence.  Tbe  result  of  his  experiments  has  given  him  for 
the  mean  density  of  the  eari;b,  5.C92  plus  or  minus  0.068,  agreeing  closely 
with  the  results  of  the  torsion  balance.    (Ifature,  iiv,  p.  137.) 

Tyndall  has  in  a  series  of  brilliant  experiments  introduced  Bell's 
radiophone  as  a  means  of  easily  deciding  the  question  as  to  the  absorp- 
tion of  radiant  lieat  in  its  passage  throngh  gases  and  vapors.  He  finds 
every  observation  to  completely  justify  the  position  he  has  so  long  main- 
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tained,  eaforcing  the  diathermancy  of  gases  and  the  opaqceness  of 
vapors.  He  also  farther  claims  that  his  views  are  iodependeDtly  con- 
flrmed  by  observations  of  Professor  Langley  on  Mount  Whitney.  Tyc- 
dall  states  that  in  November,  1880,  he  resumed  investigations  in  ref- 
erence to  radiant  heat,  and  it  is  to  be  hoped  that  his  recent  work  will 
ere  long  be  published  in  full.     {Nature,  XIT,  p.  233.) 

Captain  Abney  in  a  lecture  on  Bolar  physics  has  given  a  general  view 
of  the  theory  in  practice  of  the  photography  of  the  ultra-violet  and 
especially  the  ultra-red  jmrtion  of  the  spectntm.  It  is  to  be  hoped 
that  the  study  of  this  subject  and  the  application  of  Rowland's  perfect 
cylindrical  gratings  will  enable  us  to  fix  for  fatnre  study  those  bands 
due  to  the  absorption  of  solar  radiation  by  our  atmoepheie  that  hare 
been  so  laboriously  studied  by  Laogley  with  the  help  of  bis  bolometer. 
(Nature,  XXT,  p.  16L*0 

lu  Nature,  xxYa,  p.  15,  will  be  found  all  necessary  details  as  to  bis 
.  method  of  photographing  the  infra-red  portion  of  the  spectrum.  Be 
states  that  in  photographs  taken  at  an  elevation  of  1,000  feet  the  general 
absorption  doe  to  water  almost  vanishes,  but  the  presence  of  other  ab- 
sorbents, especially  alcohol  vapor,  still  higher  np,  becomes  demonstrable. 
Fuller  details  of  Professor  Langley's  resnlts  were  commuulcatwl  by 
him  in  immediate  connection  with  the  address  of  Captain  Abney  to  the 
British  Association  at  Southampton,  and  are  published  in  Natiire, 
livi,  p.  526. 

Laugley  also  communicated  his  results  to  the  Paris  Academy  of  Sci- 
ences, and  he  estimates  that  the  solar  heat  on  a  square  centimeter  at  the 
outer  surface  of  the  atmosphere  would  raise  one  gram  of  water  in  one 
minute  about  3°  C  Of  all  this  solar  energy  one-fbortb  is  to  be  found 
in  the  visible  spectrum  and  nitra- violet  portion;  the  other  three-quu'- 
ters  exist  in  the  infra-red.  In  general,  absorption  increases  as  the  wave 
length  diminishes.    (Nature,  xxTi,  p.  520.) 

Professor  Langley  communicates  to  Nature,  and  also  to  the  Paris 
Academy,  a  short  account  of  some  results  derived  from  the  spectro- 
scopic aud  bolometric  observations  on  Mount  Whitney,  in  Southern 
California,  at  elevations  from  4,000  to  15,000  feet.  The  expedition  was 
Urgely  at  the  expense  of  the  Signal  Service  and  a  private  oitizen  of 
Pittsburgh.  His  observations  were  directed  first  to  the  amount  of  heat 
that  the  sun  sends  to  the  earth,  and  be  concludes  that  the  true  solar 
constant  is  at  least  one-half  greater  than  that  given  by  Pouillet,  and 
again  that  the  so-called  temperatore  of  space  must  be  lower  than  that 
assigned  by  FouiUet,  and  finally  the  bolometer  observations  show  a  (lif- 
ferent  distribution  of  solar  energy  at  the  upper  station  from  tbatof  the 
lower,  so  that  without  our  atmosphere  the  sun  will  appear  with  a  strong 
blnish  tint.  [The  full  report  of  Professor  Langley's  observations  will 
soon  be  published  by  the  Army  Signal  Ofiftce.]     (Nature,  xxvi,  316.) 

Desains  communicates  to  the  Paris  Academy  of  Sciences  a  memoir 
on  the  distribution  of  beat  in  the  dark  regions  of  solar  spectra  with  glass 
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prisms.  The  specttum  is  prolonged  much  further  od  the  side  of  the 
rays  of  ereat  wave  length.  At  the  same  meeting Egoroff  oommanlcated 
fais  researches  on  the  absorption  spectrum  of  the  terrestrial  atmos 
phere;  he  observed  the  electric  and  other  lights  as  seen  at  the  Pans 
Observatory.    (Ufature,  xsvi,  p.  520.) 

Egoroff,  as  the  result  of  some  observations  made  at  the  Paris  Observ- 
atory OD  the  absorption  spectrum  of  our  atmosphere,  finds  that  dry  air 
and  aqaeons  vapor  are  the  only  elements  producing  sensible  effects. 
His  experiments  included  observations  of  the  absorption  of  an  electric 
light  by  the  layer  of  air  between  the  obserratory  and  Mount  Valerian. 
{Comptes  Bendvs,  Paris,  Kovember  14, 1881.) 

C.  P.  Smyth,  in  an  appeal  to  physicists  not  to  neglect  spectroscopic 
observationB  of  his  so-called  rain-band,  says:  "While  in  Scotland  a 
rain-band  of  intensity  marked  3  usually  produces  a  little  rain  and  3 
-  produces  much,  yet  in  Lisbon  during  the  same  months  the  so-called 
rain-band  marked  4  and  yet  no  rainfall,  but  vith  5  or  6,  the  tempera- 
ture remaining  the  same,  rain  will  come  down  eren  in  that  dry  conn- 
try.  -  -  -  Mr.  T.  G.  Bylands  has  accumulated  much  experience  as 
to  the  advantage  of  sopplementiug  spectroscopic  observations  with 
a  polariscope.  •  -  -  I  rather  prefer  the  spectroscope  alone,  but 
greatly  increased  in  size  and  power."  Professor  Smyth  recommends 
a»  that  the  daily  notation  of  the  strength  of  the  r^n-band  be  made  at 
3  fixed  honr,  say  9  a.  m.,  and  be  recorded,  not  in  absolute  measnres  but 
differentially  in  terms  of  some  other  band  which  is  not  connected  with 
a<]neoiu  vapor;  for  snch  comparison  he  recommends  a  low  sun-band 
which  is  on  the  yellow  aide  of  the  D  line.    (Nature,  xxvj,  p.  563.) 

Balph  Abercromby  says  there  is  one  case  in  which  the  rain-band  may 
give  valuable  information,  namely,  when  we  have  a  vapor-laden  over- 
current  with  a  dry  snrface  wind.  This  often  occurs  in  winter,  and  with 
a  warm  southwest  current  over  an  area  of  frost  and  east  wind .  In  prac- 
tice this  almost  invariably  makes  itself  visible  by  the  long  converging 
line  of  cirms  which  so  often  precedes  a  rain  or  thaw ;  but,  still,  cases  may 
occur  where  no  cirrus  is  formed  or  where  it  is  otherwise  visible  or  where 
it  is  otherwise  invisible.  Abercromby  further  says:  "There  are  strong 
grounds  for  believing  that  an  air  spectrum  may  vary  not  ouly  with 
the  amount  of  pure  vapor  quantity,  bnt  it  seems  probable  that  its  em- 
ployment may  be  still  further  extended.  There  are  strong  grounds 
for  believing  that  an  air  spectmm  may  var>',  not  ouly  with  the  amonnt 
of  pnre  vapor,  bnt  also  with  the  size,  aggregation,  and  physical  condi- 
tion of  the  condensed  vapor  suspended  in  it.  For  instance,  take  the 
so-called  rain  lines.  These  may  appear  either  alone  or  with  a  rain- 
band  of  any  intensity ;  so  that  if  the  band  is  doe  to  pnre  vapor  only, 
the  lines  must  depend  on  some  other  condition.  Again,  in  sunset  tints 
we  have  a  natural  spectroscope  whose  ccriors  certainly  are  the  product 
of  both  the  quantity  and  qnality  of  the  total  moisture  sospended  in  the 
air.    I  have  made  a  large  number  of  observations  on  tbe  lurid,  coppery, 
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yellow,  green,  and  red  skies,  wliicb  form  sach  a  large  portion  of  all 
weather  lore,  but  withoot  decisire  resolte,  for  sunset  spectra  are  too 
complicated  and  too  fleeting  to  be  unraveled  by  a  small  iDStnimeDt. 
They-oertainty  Deem  to  differ,  but  their  spectra  are  not  so  marked  as 
their  appearance  to  tbe  naked  eye.  Bat  even  supposing  that  this  idea 
is  completely  verified,  and  that  tbe  spectroscope  can  be  used  as  a  new 
weapon  of  research  to  discover  tbe  still  unknown  nature  of  clouds,  and 
that  we  shonld  be  able  to  say  that  snch  and  unch  an  absorption  spectmm 
belongs  to  sucb  and  such  a  kind  of  sky,  there  are  no  grounds  for  believ- 
ing that  we  can  ever  regard  these  spectra  otherwise  than  as  a  new  set 
of  sky  prognostics,  or  that  as  such  they  will  be  of  more  use  in  forecast- 
ing than  those  already  known.  What  the  nse  of  any  prognostics  is  in 
forecasting,  and  how  tbey  are  related  to  synoptic  charts,  and  how  iso- 
baric  lines  mapont  the  shape  of  rain  areas,  are  other  sides  of  the  great 
problem  of  weather  forecasting  which  cannot  be  discussed  here."  (Na- 
ture, rxT,  p.  B73.) 

Messrs.  Lecber  and  Pernter  have  studied  the  absorption  of  radiant  heat 
in.  gases  and  vapors.  They  consider  "  vapor-besion "  to  have  been  an 
important  source  of  error  in  Tyndall's  expeviments.  In  their  own 
method  the  thermopile  and  the  heat  source  were  brought  into  the  same 
vessel.  Air-currents  were  avoided  by  causing  the  surface  of  radiation 
to  be  heated  in  each  case  saddenly  from  without,  by  means  of  a  steam 
jet,  to  100°  O.  Among  other  results  the  absorption  of  water  vapor  is 
fonnd,  iu  opposition  to  Tyndall,  immeasarably  small.  Yiolle  found  on 
Mont  Blanc  that  a  meter  of  the  air  absorbed  only  0.007  per  cent,  of  the 
whole  radiation ;  according  to  this  a  layer  of  300"  length  would  be 
necessary  to  produce,  with  water  vapor  saturated  at  12°,  that  absorp- 
tion which  Tyndall  obtains  in  1.22".  This  and  tbe  author's  own  experi- 
mental resalts  are  considered  to  prove  beyond  dispute  tbe  very  small 
absorption  of  aqueous  vapor.  The  resnlts  for  gases  agree  pretty  well 
with  Tyndall'a.  Ko  simple  coiinecliou  between  absorption  and  pressure 
of  tbe  substance  was  discoverable.  The  absorption,  even  for  radiation 
of  a  heat  source  of  100°  C,  is  selective.  Tbe  authors  found  the  absorp- 
tion of  certain  substances  of  the  fat  series  examined  to  increase  rapidly 
with  increasing  proportion  of  carbon.  It  seems  to  be  otherwise,  how- 
ever, with  bodies  from  other  groups;  thus,  e.  g.,  benzole,  notwithstanding 
its  six  carbon-atoms,  has  a  fairly  small  absorptive  power,  {yature^ 
xzn,  p.  543.) 

Dr.  Lecher  has  made  new  observations,  especially  as  to  absorption  of 
solar  radiation  by  tbe  carbonic  acid  in  tbe  atmosphere.  Experiments 
with  a  gas  lamp  and  a  glass  cylinder  first  showed  that  carlMuic  acid  in 
a  length  of  214'°*>gave  passage  to  94.8  per  cent,  of  the  radiation;  G3(t~~, 
93.S  per  cent ;  917",  89.0  per  cent.  At  Greifenstein,  outside  of  Vienna 
(chosen  for  pure  air),  the  snn's  rays  were  also  proved  to  undergo  con- 
siderable weakening  in  passages  through  carbonic-acid  gas.  A  layer 
of  this  gas  1  meter  thick  absorbed  13  per  cent,  when  tbe  sun  had  an 
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altitude  of  59°;  tbe  number,  however,  diminished  in  proiKirtion  ae  the 
BQii  got  lower.  This  abows  that  absorptioD  of  aolar  radiation  by  car- 
bonic add  is  selective,  and  that  the  absorbable  wave  lengths  become  more 
rare  the  greater  the  atmoapheric  layer  the  rays  have  already  traversed. 
,  The  anther  calculates  from  his  experiments  the  proportion  of  carbonic 
acid  In  the  atmosphere,  finding  it  3.27  in  10,000  parts  by  volnme,  a 
nomber  agreeing  so  well  with  resnlts  of  chemical  antdysls  as  to  in- 
dicate that  this  is  a  good  way  of  determining  the  carbonic  add  in  the 
atmoaphera  and  its  variations,  applicable,  tm>,  at  heights  when  direct 
measnrements  are  impossible.  {Na^re,  December  30, 1880,  xxm,  p. 
209.) 

Prof.  William  Crookes  has  pablisbed  some  observations  on  radiation  of 
heat  from  thermometers  inclosed  in  air  at  very  low  pressure.  His  results 
have  an  important  bearing  on  radiation,  conduction,  and  convection  of 
beat.  An  accurate  thermometer,  with  pretty  open  scale,  was  inclosed 
in  a  IJ-incb  glass  globe,  the  bolb  of  the  thermometer  l>eing  in  the  center 
and  the  stem  being  inclosed  in  tbe  tube  leading  from  the  glaea  globe  to 
the  air-pump.  There  are  two  ways  in  which  heat  can  get  fcom  the  glass 
globe  to  tbe  thermometer:  (1 )  By  radiation  across  the  intervening  space ; 
(2)  By  communicating  an  increase  of  motion  to  the  molecules  of  tbe  gas, 
which  carry  it  to  the  thermometer.  It  is  quite  conceivable  that  a  con- 
siderable part,  especially  in  the  case  of  heat  of  low  re&angibility,  may  be 
transferred  by  "  carriage,"  (as  I  will  call  it  to  distinguish  it  from  con- 
vection, which  is  different,)  and  yet  that  we  would  not  perceive  mnch 
diminution  of  transference,  and  consequently  mnch  diminution  of  rate 
of  rise  with  increased  exhaustion,  so  long  as  we  work  with  ordinary 
exbaustiona  up  to  1  millimeter.  For  if,  on  the  one  band,  there  are 
fewer  molecules  impinging  on  the  warm  body  (which  is  adverse  to  the 
carriage  of  heat),  yet  on  the  other  the  mean  length  of  path  between 
collidioua  is  increased,  so  that  tbe  augmented  motion  ii  carried  further. 
Tbe  number  of  steps  by  which  tbe  temperature  passes  fW)m  tbe  wann- 
er to  the  cooler  body  is  diminished,  and  accordingly  the  value  of  each 
step  is  increased.  Hence  the  increase  in  the  difference  of  velocity 
before  and  after  impact  may  make  up  for  tbe  diminution  in  the  number 
of  molecules  impinging.  It  is  therefore  conceivable  that  it  may  not  be 
till  such  high  exhaustions  are  reached  that  the  mean  length  of  path 
between  collisions  becomes  comparable  with  the  diameter  of  the  enclos- 
ure that  farther  exhaustion  produces  a  notable  fall  in  the  rate  at  which 
heat  is  conveyed  ftom  tbe  case  to  the  thermometer. 

The  above  experiments  show  that  there  is  such  notable  fall ;  a  reduc- 
tion of  pressure  from  6"  to  2",  produces  twice  as  mnch  tain  in  the  rate 
as  is  obtained  by  the  whole  exhaustion  &x>m  760  millions  to  1  million. 
We  may  legitimately  infer  that  each  additional  diminution  of  a  millionth 
would  produce  a  still  greater  retardation  of  cooling,  so  that  in  such 
vacua  as  exist  in  planetary  space  tbe  loss  of  heat,  which  iu  that  case 
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woald  take  place  only  by  radiation, would  be  exceediDgly  slow.  [Nature, 
Janaary,  1881,  xxni,  pp.  236  and  237.) 

C.  I.  McKally,  in  reference  to  tbe  heat  indicated  by  thermometers 
wrapped  in  hygroscopic  coverings  and  breathed  npon  by  the  warm  moist 
breatb ,  writes :  "That  the  effects  of  friction  and  compression  of  air  are  so 
slight  that  they  may  be  disregarded,  has  been  proved,  and  the  rise  lias 
been  clearly  traced  to  absorption  of  aqoeons  vapor.  It  has  yet  to  be 
determined  how  mnch  of  this  heat  may  be  acconnted  for  by  the  redac- 
tion of  aqaeoos  vapor  to  the  daid  state  and  how  mnch  by  capillary 
action  and  absorption  of  water,  with  or  without  chemical  union,  and  its 
redaction  to  the  solid  state,  all  of  which  may  be  inclnded  in  hygroscopic 
action.  This  det«rmination  wonld  involve  some  intricate  investigs-tions 
which  some  scientific  specialist  may  find  leisure  to  undertake.  That 
more  than  simple  vapor  condensation  is  coucemed  in  the  production  of 
hygroscopic  heat  Is  shown  by  the  rise  of  temperature  on  adding  water 
to  a  non-saturated  hygroscopic  sabstance."  {UTature,  January  13, 1881, 
XXIU,  p.  244.) 

Amagat  having  repeated  his  experiments  on  the  elasticity  of  rarefied 
gases,  asserts  that  they  still  follow  the  law  of  Mariotte  even  down  to  the 
lowest  attainable  pressure.  (The  .01  of  an  inch  was  bis  lowest.)  {Na- 
ture, xxvi,  p.  384.) 

Uazwell's  theory  of  the  viscosity  of  gases  has  been  elaborately  in> 
vestigated  by  W.  Crookes,  who  by  the  perfection  of  his  vacua  has  been 
able  to  fully  corroborate  Maxwell's  views,  according  to  whom  the  vis- 
cosity should  be  independent  of  the  temperature.    {Nature,  xxin,  p.  420.) 

Stevenson  states  that  as  a  first  result  of  his  observations  on  the  law 
of  wind  velocities  at  different  heights  he  finds  that  the  curves  traced 
out  by  the  velocities  in  relation  to  the  heights  were  most  nearly  repre- 
sented by  the  formula  y  =  v  ^/(Il  +  ?2)  -;-  (A +  72),  where  H  and  h 
represent  respectively  the  heights  in  feet  of  the  high  and  low- level 
stations  above  the  ground,  and  V  and  p  the  respective  velocities  at  those 
levels. 

He  has  since  then  been  making  observations  with  the  view  of  ascer- 
taining the  relative  resistance  of  land  and  water  to  the  aerial  cur- 
rents. These  observations  are  very  far  &om  being  complete,  but  the 
following  results  in  the  mean  time  may  be  interesting : 

Sand.    Wttter. 

6-inch  waves,  12.8  :  13.  8  miles  per  boar  =  l:  l.OS 
6-inch  waves,  13.65  :  14. 376  miles  per  hour  =  1 :  1.06 
3-inch  waves,    7.90 :  9.  19  miles  per  hour  =  1 :  1.155 

Graiis.  Water. 
9-inch  waves,     8. 4 :  10.  7  miles  per  hour  =  1:1. 274 
3-inch  waves,  10. 13 :  14. 76  miles  per  hour  =  1:1. 456 
The  velocities  given  are  the  means  of  observations  taken  evray  five 
minutes  for  about  an  hour. 
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From  this  it  will  be  seen  that  the  reeistaiice  is  least  for  water,  some- 
what greater  for  smooth  sand,  aud  greater  still  for  grass.  Farther  ob- 
Bervations  are  not  only  reqaired  on  this  subject,  but  also  od  the  velocity 
of  the  wicd  over  the  water  io  relatiou  to  the  height  of  the  waves.  [Sa- 
ture,  IIT,  p.  607.) 

Some  experiments  have  lately  been  made  by  the  Bev.  Dr.  Haaghton 
and  Prof.  Emerson  Keynolds  to  evaluate  the  coefficient  of  friction  (t.  e.,  . 
the  "  drag**)  of  air  upon  air  and  of  water  upon  water.  In  these  ex- 
periments a  spherical  hall  of  nnpolisbed  granite  of  22  kilogruns  weight 
and  25  centimeters  in  diameter  was  suspended  fteely  by  a  pianoforte 
wire,  and  was  set  rotating  in  the  air  or  in  water,  the  period  of  the  vi- 
brations and  the  decrement  of  their  amplitudes  being  observed  by 
means  of  indices  attached  to  the  brass  collar  by  which  the  ball  was 
SDspended.  A  discnssion  of  the  equations  of  motion  led  to  a  simple 
working  equation  for  the  redaction  of  results.  The  mean  coefficient  of 
friction  found  for  tar  upon  air  waB/=  w^i^,  though  this  yalae  appar- 
ently differed  slightly  according  to  barometric  and  thennometric  con- 
ditions. For  the  "  drag "  of  water  npon  water  the  valne  found  was 
/=  i^-  These  experiments  involved  fiiction  at  low  velocities  only, 
for  which  it  could  be  assumed  that  the  friction  was  proportional  to  the 
velocity.  The  authors  of  this  research  point  ont  that  these  results 
tend  to  negative  the  theory  of  Dr.  Carpenter  that  the  phenomena  of 
ocean  circulation  are  due  to  the  grfibter  height  of  the  water  at  the 
equator  as  compared  with  that  at  the  poles.    (Nature,  xxn,  p.  207.) ' 

P.  Volkmann  has  made  a  new  determination  of  the  specific  gravity  of 
pure  mercary,  in  which  he  makes  allowance  for  a  new  source  of  error 
depending  on  the  change  of  volume  of  the  vessel  due  to  the  internal 
pressure  of  the  heavy  liquid.  Assuming  the  density  of  water  at  0^ 
centigrade  to  be  0.999881,  he  finds  the  density  of  mercury  at  0°  to  be 
13.5953  ±  O.OOOI,  which  is  a  little  less  than  the  lowest  of  the  valaes 
given  by  Begnault,  whose  average  result,  13.696,  is  the  value  ordinarily 
adopted. 

y. — a  Solas  badiation;  b  TsBBBSTBiAL  TSUPEBATtraE. 

C.  W.  Siemens  has  advanced  a  thoroaghly  original  theory  of  the  con- 
servation of  solar  energy  in  a  paper  read  at  the  Boyal  Society,  March 
2, 1882.  He  snpposes  stellar  space  to  be  filled  with  highly  rarefied  gas- 
eons  bodies  besides  solid  material  in  the  form  of  dost.  Each  planetary 
body  and  the  sun  attracts  to  itself  an  atmosphere,  and  the  solar  system 
as  a  whole  contains  an  interplanetary  atmosphere,  denser  than  the 
extremely  rarefied  stellar  space.  He  considers  that  aqueous  vapor  and 
carbon  compounds  are  present  in  stellar  or  interplauetary  space ;  that 
these  gaseous  compounds  are  capable  of  being  dissociated  by  radiant 
solar  energy  while  in  a  state  of  extreme  attenuation ;  again,  that  these 
dissociated  vapors  are  capable  of  being  compressed  into  the  solar  pho- 
tosphere by  a  process  of  interchange  with  an  equal  amonnt  of  reasBo- 
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ciated  vapors,  Ihis  iutercbange  being  effected  b;  tbe  centrifagal  action 
of  tbe  SQD  itself.    (Nature,  xrr,  p.  441.) 

As  tbis  theory  has  giveo  rise  to  coDsidenible  discussion  during  tiio 
past  year,  ve  give  the  following  references :  See  (1)  critioisma,  E.  D. 
Archibald  (Xatvre,  xxr,  p.  524),  and  Siemena's  reply  to  him  on  the  same 
page;  (2)  criticisms  of  Charles  Korris  and  T.  Sterry  Hunt,  and  8ic- 
meus's  reply.    {Nature,  xxv,  pp.  601-603.) 

Fitzgerald  raises  sevenil  pertinent  objections  to  Dr.  Siemens's  solar 
hypothesis,  to  which  a  full  reply  is  given  by  the  author.  {Nature,  xxti, 
p.  80.) 

Crova  commaoicatAs  to  the  Paris  Academy  of  Sciences  the  results  of 
a  year's  experiment  by  a  Government  commission  at  Montpellier  with  a 
solar  mirror  and  boiler.  (Similar  experiments  have  been  made  at  Con- 
stantine.)  The  maxima  of  yield  generally  correspond  to  the  minima  of 
intensity  of  radiations.  The  absolute  quantity  of  heat  utilized  depends 
essentially  on  the  temperature  of  the  air.  In  the  climate  of  England  it 
is  not  possible  to  reach  half  the  qtilizatioo  attainable  in  tbe  most  favor- 
able circnmstances,  and  the  sun  does  not  shine  continuously  enongh  to 
fbvor  the  practical  nse  of  the  apparatus.    {Nature,  xxv,  p.  596.) 

Next  in  order  after  the  attempts  to  otilize  tbe  direct  heat  of  the  sou 
must  be  mentioned  the  idea  suggested  by  Mr.  Milne,  of  Tokio,  as  to  the 
possibility  of  utilizing  the  internal  heat  of  the  earth.  He  states  that 
"  there  is  an  unlimited  supply  of  energy  in  tbe  interior  of  the  earth,  and 
which  crops  oat  npon  the  surface  in  the  form  of  hot  springs,  volcanoes, 
&C.  Tbe  heat  of  these  springs  coold  easily  be  converted  into  an  elec- 
tric current"    (Nature,  xxvi,  p.  211.) 

We  see  no  reason  to  doubt  that  ere  long  it  will  be  found  that  the 
cheapest  method  of  wanning  some  cities  will  be  by  means  of  hot  water 
and  steam  pipes,  communicating  with  a  deep  artesian  well. 

Professor  Everett  has  presented  an  elaborate  report:  on  behalf  of  tbe 
underground  temperature  committee  of  the  British  AssociatJoD,  contain- 
ing a  snmmary  of  all  their  results  and  preceding  fifteen  reports.  This 
iS  published  apparently  in  full  in  Nature,  xxti,  pp.  664-S89. 

Passing  by  the  innumerable  details,  we  summarize  the  following  gen- 
eral conclusion :  The  mean  increase  of  temperature  per  foot,  as  deduced 
fi?om  all  reliable  observations  throughout  the  whole  world,  is  found  to 
be  0.01563,  or  about  ^  of  a  degree  Fahrenheit.  This  is  a  slower  rate  than 
has  been  generally  assumed.  From  this  he  deduces  0.000285  as  the  rat« 
in  degrees  centigrade  per  centimeter  of  depth.  If  this  be  multiplied 
by  the  conductivity  of  the  earth's  crust,  for  which  0.0058  is  adopted, 
based  on  Herscbel's  and  Thomson's  results,  we  obtain  H.  330+10->"  as 
flow  of  beat  across  a  square  centimeter.  If  now  tbis  be  multiplied  by 
tbe  number  of  seconds  in  the  year,  we  obtain  41.4  as  onr  estimate  of  the 
average  number  of  gram-degrees  of  heat  tnat  escape  annually  through 
each  square  centimeter  of  the  earth's  subqtAnce.  {Nature,  xxti,  p.  591.) 
Poncbet  communicates  to  the  Paris  Academy  of  Sciences  some  obeer- 
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vatioDS  oil  the  temperatnre  of  tlie  sea  water  observed  on  the  coast  of 
Lapland.     {Compteg  Rmdug,  Paris,  Jannaiy  2, 1882.) 

HenneBsy  reviews  the  work  of  Ferrel  and  Hann  od  the  teiiii)eratare 
of  the  northern  and  sonthem  hemispheres,  and  finds  that  they  have  re- 
moved a  difficulty  in  his  own  theory  of  climates.    {Nature,  xxvi,  p.620.} 

Professor  Fraukland  seems  to  hare  for  many  years  past  been  making 
climatic  observations  on  a  aniform  system  in  various  parts  of  Europe. 
His  standard  of  san's  temperatnre  Ir  that  given  by  a  black-bolb  ther- 
mometer in  vacuo,  laid  directly  npon  a  sheet  of  white  paper  in  fbll  snn- 
Bhine.  His  standard  of  shade  temperature  is  that  given  by  an  ordinary 
thermometer  with  a  dear  glass  bnlb,  laid  directly  npon  the  same  sheet 
of  white  paper,  and  apparently  also  in  the  tu\l  sanshine,  bnt  shaded 
therefrom  by  an  arch  of  the  same  white  paper,  which  latter,  however, 
doea  not  prevent  a  free  circulation  of  air.  He  finds  that  of  all  materials 
with  which  he  has  experimented  white  paper  reflects  solar  heat  most 
perfectly,  and  is  therefore  the  most  effective  shading  material.  It  will 
be  seen,  therefore,  that  bis  temperatores  are  relative  only,  bnt  that  they 
are  comparable  witb  each  other,  in  so  far  as  he  has  used  the  same  appa- 
ratus. He  gives  a  namber  of  observations  illuBtratiug  the  effect  en  his 
apparatns  of  the  nature  of  the  surface  of  the  ground  and.tbe  diomal 
changes  in  sun  altitude  in  varions  parts  of  Europe.  {Nature,  xxn, 
p.  380.) 

C.  W.  Brooks  gives  an  abstract  of  a  paper  which  be  read  on  March 
31, 18812,  giving  the  temperatures  of  the  ground  in  the  Comstock  lode  at 
Virginia  Uity,  Nev.,  taken  by  Charles  Foreman,  sntterintendent.  Holes 
for  the  thermometers  were  drilled  not  less  that  3  feet  into  the  rock ;  the 
thermometers  are  inseited  and  the  holes  filled  with  clay.  {Nature,  xxi, 
p.  592.) 

Dines  summarizes  his  observations  during  the  last  six  years  on  the 
temperatures  observed  near  the  ground  and  on  the  tower  of  his  house. 
The  maxima  are  always  greater  and  the  minima  lower  on  the  ground 
than  on  the  tower.    {Nature,  xxv,  p.  619.) 

Id  studying  the  conditions  of  temperature  of  the  Russian  Empire 
some  time  ago,  M.  Wild  found  that  the  irregular  distribution  of  tem- 
perature revealed  by  the  isotherms  might  be  elucidated  by^'isanomals" 
(or  lines  of  equal  temperature  anomalies).  Among  the  causes  of  the 
isaoomalB  special  regard  must  be  had  to  the  wind,  which  again  imme- 
diately depends  on  the  distribution  of  air-pressure,  as  shown  by  the 
isobars.  A  comparison  of  the  lines  of  equal  pressure  with  the  lines  of 
temperature  aoomalies  thus  suggested  led  M.  Wild  to  recognize  an  in- 
timate relation  between  the  two  systems.  Seasoning  from  the  results 
arrived  at,  he  has  attempted,  with  some  success,  to  rectify  the  isobars 
over  certain  regions  where  from  want  of  observations  their  course  was 
somewhat  uncertain,  and,  further,  has  even  suggested  the  probable 
existence  of  a  pressure  maximum  in  Northern  Siberia,  of  which  region, 
however,  little  if  anything  is  positively  known,  owing  to  the  want  of 
barometric  observations.    {Nature,  July,  1881,  xxiT,  p.  266.)  ,  ,  , 
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VI.— a  Evaporation  ;  I  Condensation;  c  Bainfall. 

Professor  Stole  ea  has  so  modi  Bed  the  Campbell  sausliiDe-recoi-der  as  to 
render  its  use  conveaieot  for  any  ordiuaiy  meteorological  obBerver,aD{l 
thirty  stations  in  Great  Britain  have  been  equipped  witb  it  by  the 
conncil  of  the  London  Meteorological  OtBce.    (Jfafure,  xziu,  p.  113.) 

O.  M.  Whipple  has  modified  Campbell's  sansbiDe-recorder  by  devis- 
ing a  new  form  of  card-supporter.  It  consists  of  alight  frame,  capable 
of  holding  a  slip  of  cardboard,  to  be  bamed  by  the  sun,  in  any  position. 
It  is  arranged  so  as  to  receive  ordinary  parallel  strips  of  card  at  all 
times  of  the  year,  and  to  allow  of  the  instnimcut  being  employed  on 
any  part  of  the  earth's  snrface  without  detriment  to  its  efficiency.  Tbe 
card-holders  themselves  are  movable,  so  as  to  permit  of  the  cards  being 
changed  indoors,  or  dried,  if  wet,  before  removal,  in  order  to  avoid  ma- 
tilatiug  the  record  of  observation.  The  instrument  also  has  an  appli- 
asee  for  placing  the  card  correctly  in  position  to  receive  the  son's  image- 
{Sature,  September,  1881,  xxiv,  p.  467.) 

An  evaporimeter  with  constant  level  has  been  recently  described  by 
Professor  Fomioni.  It  consists  of  an  oblong  wooden  case,  with  a  brass 
spiral  descending  into  it  from  a  miorometric  screw.  The  spiral  carries 
at  its  lower  end  a  small  glass  vessel,  which  acts  as  a  feeder.  A  glass 
siphon  extends  outwards,  horisontal  Irom  the  feeder,  and  has  at  its 
outer  end  a  small  cup,  in  which  evaporatioo  takes  place.  As  the  water 
evaporates  in  the  cap  the  feeder  is  lightened,  and  rises  by  action  of  the 
spiral,  thas  keeping  the  level  constant.  Tbe  graduation  of  the  instm- 
ment  is  expressed  in  millimeters  of  the  height  of  water  in  the  evaporat- 
ing vessel.     [Nature,  August  18, 1881,  XXIT,  p.  286.) 

Mr.  John  Aitken  has  read  a  paper  on  Dust,  Fog,  and  Mist,  that  opens 
up  new  lines  of  inqniry,  and,  indeed,  a  new  future  to  what  has  hitherto 
been  one  of  the  most  difficult  branches  of  meteorology.  Mr,  Aitken 
matnttuua  that  dost  particles  are  essential  to  the  formation  of  rain.  He 
has  continaed  the  prosecution  of  the  inqniry,  and  finds  that  at  the 
low  temperature  of  14  °F.,  equally  as  at  btgber  temperatures,  there 
is  no  cloudy  condensation  when  there  is  no  dust.  Glondy  oondensatioQ 
takes  place  on  the  dost  nuclei,  the  amount  of  cloudiness  being  of  course 
relatively  small  atsach  low  temperatures  on  account  of  tiie  small  amount 
of  vapor  present.  Taken  along  witb  Professor  Leistei's  experiments,  in 
which  it  was  shown  that  a  single  drop  of  rain  showed  organisms  in  sen- 
sitive solutions  which  wonid  otherwise  have  remained  for  months  nnaJ- 
tered,  it  shows  that  germ-producing  matter,  or  germs  themselves,  form 
at  least  a  part  of  the  cloud  and  fog  producing  dust.  Hence  a  cotton- 
wool respirator  may  form  a  protection  against  disease,  {tfattire,  zxui, 
p.  204.) 

In  a  snbseqneut  communication  Aitken  finds  tbaC  Coulier  and  Mas- 
cart  had  in  1875  arrived  at  simitar  results.  [And  it  may  be  added  that 
since  1S71  the  present  writer  has  taught  his  own  oondusions,  based  on 
general  meteorological  evidence  as  well  as  on  chemical  and  physical 
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reasoning,  that  tbe  carbon  dust  ft-om  prairie  and  forest  fires  and  tbe  siiioko 
of  coal  fires  in  cities  have  a  strong  affinity  for  aqneoas  vapor,  which  is  at- 
tracted and  held  in  a  little  atmosphere  aronnd  each  carbon  particle,ju3t 
&B  hydrogen  is  attracted  to  spongy  platinum.  These  little  balloons  of 
vapor  vifh  dnst  centers,  as  they  rise  in  the  air,  cool,  both  by  radiation 
and  exi>ausion,  more  rapidly  than  the  surrounding  air,  and  roou  pass 
from  dry  yellow  haze  {as  in  Indian-sammer  weather)  into  fog  and  rain- 
Oiher  kinds  of  dust  particles  probably  prodiice  the  same  effect,  bntin  a 
different  manner,  ».  c,  they  simply  cool  more  rapidly  by  radiation  and 
condense  npon  themselves  as  dew  some  of  the  neighboring  uqoeousvai>or; 
tben  becoming  heavier,  they  grow  by  accretion  of  other  dew-laden  parti- 
cles as  they  descend  to  tbe  earth-^-C.  A.] 

Mr.  yewth  showed  to  the  London  Physical  Society  some  experiments 
illnstrative  of  the  fact  annonnccd  by  Mr.  Mascirt  in  1875  that  solid 
particles  in  the  air  are  necessary  to  tbe  formation  of  fogs ;  and,  sec- 
ondly, that  certain  gases,  such  as  snlpharous-acid  gas,  also  caase  fogs 
in  the  same  way  by  permitting  the  moisture  to  condense  upon  these  par- 
ticles. Tbe  experiments  consisted  in  passing  an  electric-light  beam 
tbrongh  large  bnlbs  of  glass  containing  air  and  a  small  qnantity  of 
water.  When  tbe  air  in  the  bnlbs  was  washed  with  the  water,  and 
thus  fteed  from  motes,  the  fog  produced  in  the  bulb  by  slightly  exbausC- 
ing  it  with  an  air-pnmp  was  mncb  less  than  when  the  air  of  tbe  room, 
or  smoke,  or  sniphntons-acid  gaa,  was  ailmitted  into  the  bulb.  The 
dust  on  a  platinam  wire,  rendered  incandescent  within  the  globe  by  aa 
electric  corrent,  also  caused  a  sensible  fog.  It  follows  that  with  gas 
fires  iDstead  of  coal  there  would  still  be  fogs,  though  not  so  black  ones. 
{Nature,  XXT,  p.  476.) 

Prof.  O.  Beynolds  has  been  deeply  engaged  in  the  study  of  the  phe- 
nomena of  the  surface  tension  of  water ;  these  bear  ni>on  the  snbject  of 
rain-drops,  the  union  of  floating  particles  of  fog  into  larger  drops,  and 
the  floating  of  rain-drops  on  the  clean  water  of  ponds.  {Nature,  XXV, 
p.  23.) 

Prof.  J.  Elliot,  of  India,  has  investigated  the  rain-fall  of  Cherrapunji, 
in  tbe  southwest  of  Assam,  and  on  a  small  plateau  forming  tbe  summit 
of  one  of  the  spurs  of  the  Khasia  Hills.  The  rain- fall  recorded  at  tliis 
station  averages  493  inches  per  annum,  or  while  the  normal  wind-fall  in 
tbe  neighboring  plains  is  about  100  inches,  be  finds  that  this  remark- 
able rainfiall,  by  far  the  largest  known  anywhere  on  the  earth,  is  sim- 
ply and  solely  owing  to  the  presence  of  a  vast  mechanical  obstruction, 
namely,  the  precipitous  hill  on  which  tbe  station  stands,  rising  sud- 
denly 4,000'feet,  and  whose  resistance  converts  the  horizontal  motion 
of  tbe  air  into  a  vertical  motion;  the  ascending  air  cools  rapidly  b.v  rea- 
son  of  its  expansion  and  condenses  its  moisture  into  deluges  of  rain. 
{Nature,  IIT,  p.  250.) 

Mr.  Maxwell  Hall  has  published  in  the  Government  Hand-Book  to 
Jamaica  tbe  best  r^m4  as  yet  given  of  tbe  climate  and  meteorology . 
H.  Mis.  26 27  I' 
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of  that  island.  Willi  ref;ard  to  rainfalls  be  remarks  that  tbcro  lias 
beeii  an  cvidt-Dt  cliange  during  the  past  two  hundred  years,  or  since  the 
time  of  Sir  Hans  Slonuc,  the  author  of  the  Natural  History  of  Jamaica, 
but  we  think  it  may  well  be  questioned  n-liether  the  raiofall  records  of 
those  times  are  suliiciently  full  and  accurate  to  form  the  basiij  of  any 
comparison.    {Xattirc,  XXV,  p.  153.) 

Dr.  F.  J.  Studuicka  publishes  in  the  Abhaadlvngen  of  the  Bohemian 
Association,  complete  tables  ou  the  observatious  of  raiufalls  made  at 
about  300  stations  iu  that  country.  In  addition  to  these,  there  are 
about  500  moru  eatubli-shed  by  the  Bohemian  Foresters'  Association, 
80  tliot  this  country  is  one  of  the  best  provided  for  in  Euro|>e.  {The 
total  number  of  rain-stations  iu  France  is  about  1,200,  and  io  Great 
Britain,  2,000.)     (Nature,  xxvi,  p.  104.) 

The  Loudon  Meteorological  Office  has  published  a  rainfall  table  for 
tho  British  Isles,  prepared  by  Mr.  Symons,  and  giving  the  monthly  re- 
sults at  307  stations,  for  which  continuous  observations  are  available 
during  the  last  fifteen  years.    (Nature,  xxv,  140.) 

Professor  Dufour  givc»  some  estimate  of  the  enormous  amount  of 
damage  done  by  several  hail-storms,  notably  the  terrible  one  of  July  13, 
1788.  He  states  that,  on  the  strength  of  encouraging  and  credible  testi- 
mony from  Italy  and  France,  lightuing-rods  were  erected  in  the  Can- 
ton Yand  about  1825  "for  the  puipose  of  hindering  tlie  formation  of 
hail  by  withdrawing  the  electricity  from  the  clouds,"  bnt  he  considers 
it  very  difficult  to  admit  that  there  can  be  any  such  beneficial  result, 
especially  when  M'o  consider  that  the  hail  is  formed  in  tops  of  clouds 
a  long  distance  from  the  scenes  of  its  devastation.  A  forest  may  be 
regarded  as  a  collection  of  lightning-rods ;  such  also  is  the  mass  of 
sharp-pointed  rocks  forming  the  bare  summit  of  a  mountain  or  the 
chimneys  or  turrets  and  steeples  that  abound  in  the  city,  but  none  of 
these  have  been  shown  to  have  any  influence  iu  diminishing  the  bail 
althongb  thoy  do  slightly  diminish  the  Ughtniug  in  thunder-storms. 
(Nature,  XXVII,  p.  530.) 

Professor  Loomis  has  coutributed  a  first  and  second  edition  of  a 
memoir  oa  the  distribution  of  rain-fall  over  the  globe.  These  maps 
show  unquestionably  the  broad  features  of  the  geographical  dislribu- 
tiou  of  rain-fall.  (Nature,  XXVI,  p.  206;  American  Jour,  of  Science,  Jan., 
1883.) 

W.  J.  Black,  commenting  ou  Professor  Looiuis's  map,  states  that  to 
obsL'rvo  rain-fall  on  a  small  island  is  not  Ibe  same  as  observing  on  mid- 
ocean.  The  ocean  rain-fall  cau  only  be  made  out  by  observations  on  board 
ships,  and  these  require  a  long  time  to  effect.    [Nature,  XXVI,  p.  222.) 

VII.— Winds. 

Brault  has  published  charts  of  the  North  Atlantic,  showing  cnrvcs  of 
equal  average  wind  velocity  for  the  summer,  which  curves  ho  calls 
isanemoncs.    These  cnrves  almost  exactly  reproduce  the  map  of  mean 
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isobars,  and  Branlt  believes  that  a  similar  coincidence  occars  for  other 
portions  of  tbe  eartb  aod  other  seasons.     {Nature,  XXTII,  [).  20.) 

A.  Doinojirof  describes  in  the  iHvestia  of  tbe  St.  Petersburg  Geograph- 
ical Society  what  little  is  known  of  aoemouietrio  observations  at  sea. 
Several  series  of  such  observations  have  been  mude,  uotablj  by  Bessels 
on  the  Polaris  (1872),  Rykatcheff  on  board  the  Nayezdnik  (1870),  and 
by  Domojirof  on  the  Nordenskjold  (1879)  and  tbe  Djigbit  (1880).  {Na- 
ture, XXVI,  p.  83.) 

W.  Clement  Ley,  in  studying  the  relation  between  wind  force  and 
tbe  barometric  gradient,  gives  the  following  mean  wind  velocities  at 
Stonyhnrst  Observatory,  obtained  by  himself  ftem  tbe  hourly  readings 
published  by  the  Meteorological  Committee  for  the  years  1874  to  187t^ 
inclusive,  for  different  amounts  of  atmospheric  gradient: 
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The  mean  velocities  at  Kew  Observatory  for  tbe  same  period  for  simi- 
lar gradients  are  as  follows: 
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This  shows  that  for  any  given  (moderate)  gradient  winds  from  north 
and  east  points  are  stronger  than  from  south  and  west  points  at  these 
stations.     {Natvre,  May  5, 1881,  SXIV,  p.  8) 

Balph  Abercromby  has  read  before  the  Meteorological  Society  of 
London  a  paper  on  tbe  diurnal  variations  of  winds  and  weather  iu 
relation  to  isobars  by  constructing  charts  for  various  hours  of  tbe  same 
day.  Heflnd^,  as  has  been  explained  byKoppenandTerrel,  tbatbythe 
same  gradient  there  is  more  windby  duy  thauby  night;  and  that,  again, 
in  cyclones  the  wind  curves  inward  more  by  night  than  by  day.  The 
mean  diurnal  frequency  of  rain  increases  during  the  daytime,  and  this  is 
explained  by  the  fact  that  in  any  given  cyclone  the  area  of  rainfall  is 
larger  by  day  than  by  night.     {Nature,  xxvi,  p.  95.) 

G.  A.  Stevenson  records  the  velocity  of  the  wind  in  the  southwest 
galeof  Xovember21,  22, 1881,  at  Edinburgh:  Mean  velocity,  62.3  milea 
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per  bonr;  the  bigliest  Efjuall,  71.6  inites.  He  obmrrved  these  yelocitics 
by  meauB  of  cIoikIs  of  smoke  rising  from  chimneys.     (Xatvre,  XXT,  p.  102.) 

Whipple  and  Bater  comuinnicate  to  the  London  Heteorologica]  Soci- 
ety the  reflults  cf  the  diecnssiotiB  of  the  Kew  observations  of  the  wind. 
Tbey  find  that  the  wind  force  increases  arithmetically  'with  the  increase 
of  the  gradient;  and  again,  thatthe  angle  at  which  the  wind  crosses  the 
line  of  gradient  averages  52^,  and  does  not  vary  with  the  steepness  of 
the  gradient  or  the  velocity  of  the  wind.    (Nature,  xxv,  p.  319.) 

Tbe  committee  ou  wind-pressure  report  to  the  Brit.  Assoc,  A.  S.  that 
the  maximum  pressure  of  wind  on  small  plane  surfaces  had  been  ascer- 
tained to  exceed  90  ponods  to  the  square  foot,  and  it  is  possible  that  an 
average  of  5G  pounds  might  hold  good  for  the  whole  surface  of  very  ex- 
posed stnictnres.    {Nature,  xxv,  p.  ,448.) 

VIII.— Bahometeic  pbessube. 

Mr.  H.  S.  Eaton  has  published  a  paper  ou  the  average  height  of  the 
barometer  in  London.  The  great  value  of  the  paper  consists  both  in 
the  long  period  of  one  hundred  years  for  which  the  monthly  averages  of 
each  year  are  given,  and  in  the  careful  and  laborioas  elimination  of  iu- 
strumeutal  errors  and  errors  arising  from  breaks  of  one  or  more  days 
in  the  observations  of  the  months.  The  series  is  one  of  the  most  rala- 
able  we  possess  in  dealing  with  questions  of  meteorological  rariations. 
The  mean  atmospheric  pressure  at  32°  and  sea-level  for  London  is  29,i)o2 
inches,  the  mean  monthly  maximum,  29.996  inches,  occurring  in  June, 
and  the  minimum,  29.900  inches,  in  November,  the  mean  for  Octot>er 
being  nearly  as  low,  viz,  29.909  inches.  In  adiscossioD  which  followed 
a  reading  of  the  paper,  Mr.  Strachan  remarked  that  even  another  one 
hundred  years'  observations  would  not  alter  the  positions  of  these  points 
of  the  London  curve,  a  remark  no  doubt  quite  true  for  London.  On 
advancing,  however,  to  the  southwest,  the  means  for  June  and  July 
approach  towards  equality,  and  ultimately  the  July  mean  becomes 
larger  as  we  advance  into  the  region  of  high  pressure,  which  occupies 
tbe  Atlantic  to  tbe  southwest  during  this  month.  On  the  ether  hand, 
as  we  approach  northward,  the  means  fur  May  and  June  approach 
towards  equality,  till  about  the  south  of  Scotland  the  mean  for  May 
becomes  the  maximum  for  the  year,  aud  the  further  north  the  more 
decidedly  is  May  the  maximum,  till  in  Icelaud  it  exceeds  the  mean  of 
any  other  month  by  the  tenth  of  uti  inch.  Attention  was  drawn  to  the 
dips  in  the  curves  of  pressure  for  April  and  July.  These,  in  all  proba- 
bility, are  permanent  features  in  the  London  curve  of  pressure  for 
March,  April,  and  July,  when  drawn  from  a  long  average,  since  the 
former  is  connected  with  the  cist  winds  of  spring,  and  tbe  latter  with 
the  great  summer  barometric  depression,  which  falls  to  the  lowest  point 
iu  July  in  the  interior  of  the  Europo-Asiatic  continent.  (Nature,  De- 
cember 23, 1880,  XXIII,  p.  184.) 

All  important  work  by  the  late  J.  Allan  Broun  has  been  pablished 
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by  E.  D.  Archibald,  iu  which  tbn  author  seems  to  conclnde  that  heat, 
moistare,  and  the  "  shuffling  of  atmospheric  strata"  will  not  explain  the 
Mmi-dianial  and  other  oscittatious  of  the  barometer.  [Already  in  1865 
the  present  writer  bad  occasion  verbally  to  express  to  several  meteor- 
ologists and  physicists  in  Europe  his  conviction  that  the  intricate  ana- 
lytical formulse  dedaced  by  Ferrel  in  185ft-1860  would  eventually  be 
found  to  demonstrate  these  oscillations  as  a  dj  namic  resalt  of  the  mo- 
tion of  the  atmosphere  dne  to  the  diurnal  and  annual  variations  in  the 
action  of  the  sua  upon  it  as  a  whole. — C.  A.]  {Nature^  xxm,  p.  557.) 
IX,— Stoems. 

Tbe  idea  propounded  by  Mr,  Oliver  that  tlie  axis  of  a  cyclone  is  in- 
clined is  DO  new  one,  and  is  controverted  by  E.  D.  Archibald,  who  also 
quotes  Ley  and  Feirel  as  showing  thai  it  is  far  more  probable  that  the 
axes  are  inclined  a  little  forward,    {l^ature,  XS.TI,  p.  222.) 

Mr.  Adams  is  preparing  to  communicate  by  telescopic  signals  between 
Manritios  and  Il<Juniou,  a  distance  of  134  miles.  He  uses  a  faeliostat  by 
Aay,  and  a  petroleum  lamp  with  a  flat  wick  by  night.  With  this  method 
of  signaling,  if  successful,  it  will  often  be  possible  to  telegraph  the 
approach  of  the  cyclone  twenty-fonr  to  thirty-six  hours  before  it  has 
reached  Mauritius.    [Nature,  xxTi,  p.  612.) 

An  interesting  popular  article  on  tornadoes  in  Nature,  after  allnding 
to  some  characteristics  of  these  storms  in  America,  makes  the  following 
remarks  relative  to  similar  storms  in  England. 

In  examining  cyclones  phenomena  occasionally  present  themselves 
which  strongly  suggest  tbe  idea  that  they  include  within  tbeir  circuit, 
as  an  independent  meteor,  the  whirlwind  or  the  tornado,  the  phenomena 
in  question  being  most  frequently  met  with  in  those  cyclones  which  pre> 
aent,  in  close  continuity,  masses  of  air  differing  very  widely  ttom  each 
other  in  temperature  and  humidity.  Of  such  cyclones  the  great  storm 
of  October  14  last  appears  to  be  one.  On  that  occasion  the  changes  of 
temperatare  and  humidity  were  sharp  and  sndden,  particnlarly  from  the 
Grampians  to  theOheviots,  the  great  fall  occurring  when  the  wind  changed 
to  northward.  As  we  have  already  stated  {Nature,  zxrv,  p.  686), 
off  the  Berwickshire  coast  the  darkness  accompanying  the  changes 
of  wind,  temperature,  and  humidity  was  denser  and  more  threatening 
than  elsewhere,  and  almost  simaltaneously  with  the  approach  of  these 
changes  a  hurricane,  or  rather  tornado,  broke  oat  with  a  devouring 
energy  which  bore  everything  before  it.  The  tornado  character  of  the 
storm  off  Eyemouth  is  shown- by  the  accounts  of  some  of  the  survivors, 
-who  describe  the  wind  as  blowing  straight  down  from  the  sky  with  an 
impetuosity  so  vehement  and  overmastering  that  the  sea  for  some  ex- 
tent was  beaten  down  flat  into  a  stretch  of  seething  foam  by  the  wind, 
while  outside  this  tract  the  waves  seemed  to  be  driven  up  to  a  height 
absolntely  appalling,  which  in  their  turn  engulfed  many  of  the  boats 
yet  remaining.  Similar  seas,  with  level  wastes  of  seething  loam, bounded 
immediately  by  waves  of  a  height  and  threatening  aspect  never  before 
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witnessed,  were  encoantered  by  several  well-appointed  steamers  out  in 
tLe  middle  of  the  North  Sea  duriDg  this  storm,  tbns  coDflrming  the  ob- 
servations of  tbe  Eymonth  Ushermen.  These  facts  seem  to  point  to 
one  or  perhaps  two  tornadoes  with  slanting  columns,  the  terrific  tbrc«  of 
the  gyrations  of  whose  lower  extremities  played  no  inconspicuoos  part 
in  the  devastation  wrought  daring  the  continuance  of  this  memorable 
storm.     (Nature,  xxv,  p.  157.) 

J.  &..  B.  Oliver,  of  Glasgow,  in  a  note  on  the  frequency  of  hail-storms 
in  Great  Britain,  gives  the  following  data: 
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From  a  comparison  of  these  tables  we  see  that  Dalton,  Giddy,  and 
Thomson  agree  in  makingwintertheseasoaof  maximum  hail-fall,  while 
the  insurance  statistics  point  to  tbe  opposite  conclusion,  the  hail-storms 
in  Jane  and  July  being  much  in  excess  of  those  in  the  other  months  of 
the  year.  Oliver  strongly  suspects  tbiit  Dalton,  and  other  observers 
who  have  arrived  at  similar  results,  included  in  their  enumeration  of 
bail-falls,  what  we  may  call,  iuabseoceof  a  better  name,  winter  hail.  It 
is  very  unfortunate  that  the  word  "hail"  has,  in  our  language,  been 
used  to  denote  two  entirely  different  phenomena,  the  French  grSU, 
or  hail  proper,  and  gr^l,  or  that  small,  round,  powdery  snow  which 
often  falls  towards  the  end  of  a  snow-storm  and  in  the  early  part  of  a 
very  frosty  night.  Or^l  lias  nothing  in  common  with  grSU.  The  one 
falls  exclusively  in  winter,  and  the  other,  perhaps,  as  exclusively  in 
summer.     (Nature,  June  30, 1881,  SXIV,  p.  190.) 

X.— a  Atmospheeio  electeicty  ;  b  Tekbesteial  maghetism  j  o 

GEOUND   CUBEEHTS;   dAUEOEAS. 

In  the  first  lecture  at  tbe  South  Kensington  Museum  on  solar  physics 
by  Professor  Stakes,  October,  ISSl,  be  suggests  some  new  views  in  re- 
gard to  atmospheric  electricity.    He  says: 

"  Where  shall  we  get  the  electiomotive  force  sufBcient  to  send  a  dis- 
charge through  50, 60,  or  60  miles  of  atmosphere,  such  as  occurs  in  the  case 
of  the  auroral  streamers  T    Measurements  made  ui>ou  tbe  Atlantic  cable 
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indicated  an  electro- motivo  force  equivalent  iu  extreme  cases  to  sis 
Dauiell'a  cells.  Bat  a  few  huDdreds  of  Danieli's  cells  would  be  quite  iu- 
Biillideiit  to  explaiu  the  auroral  discharge.  There  is,  however,  one  in- 
stance of  electric  phenomenEt  where  we  have  tremendons  tensions  to 
deal  with;  and  atmospheric  electricity  of  tension  snfScient,  as  in  ordi- 
narj-  lightning,  to  strike  across  a  mile  of  air  at  ordinary  density  wonld 
probably  be  competent  to  strike  across  many  miles  of  rarefied  air.  It 
has  long  since  been  remarked  that  displays  of  aurorie  seem  in  eome  way 
or  other  in  high  latitudes  to  take  the  place  of  thunder-storms  in  low 
iaiirudes.  Well,  then,  I  will  explain  what  I  imagine  takes  place.  I  do 
not  enter  into  any  speculation  as  to  the  cause  of  atmospheric  electricity. 
We  know  as  a  fact,  from  its  manifestation,  that  it  exists,  and  that  is 
stifScicut  for  my  purpose.  Suppose,  now,  that  the  air,  especially  the 
higher  portions  of  the  air,  over  a  large  tract  of  conntrj'',  say  to  the 
north  of  us,  were  moi'e  or  less  highly  electrified — positively  or  negatively 
as  the  case  may  be — we  will  sappose  positively ;  if  the  electric  tension 
were  sufilcient,  we  might,  since  dense  air  is  a  non-conductor,  have  a 
discharge  taking  place  iu  the  higher  regions  of  the  atmosphere  where 
the  air  is  rarefied,  and  accordingly  opposes  less  reaistance  to  the  change. 
"In  the  figure  the  great  circle  P  E  p  e  is  supposed  to  represent  a  sec- 
tion ofthe  earth  by  a  plane  passing  through  its  center.  This  faint  shad- 
icg  outside  represents  the  atmosphere,  the  height  of  coarse  being  enor- 
mously exaggerated. 


Meridian  ueUon  of  IA«  EartK 

"Suppose  in  some  way  or  other  a  portloD  of  the  upper  atmosphere,  as 
O,  got  considerably  charged  positively  or  negatively,  say  positively,  it 
Toald  act  by  induction  on  the  earth  below.    The  opposite  electricity, 
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negative  in  tliat  case,  would  be  accnmnlated  uiidenieati],  as  at  c,  nud 
this  portion  of  tlic  earlL  ivould  form,  ns  it  were,  a  portion  of  a  Lejdeu 
jar,  tlie  lower  atmospbere  beiop  the  dielectric  or  glass  of  the  jar,  tho 
upper  almosphere  being  partly  the  dielectric  and  partly  also  the  charged 
coating.  It  would  be  represented  more  precisely  by  an  imaginary  coat- 
ing outside,  composed  not  ot  tin-foil  but  of  some  "badly  conducting  sub- 
stance. The  positive  electricity  about  G  would  be  bound  down  in  part 
t)y  the  negative  electricity  about  c,  which  it  induces.  In  another  por- 
tion of  the  atmosphere — it  may  be  at  some  considerable  distance  from 
the  former — you  may  have  the  atmosphere  charged  in  an  opposite  way ; 
and  of  course  if  this  were  negative  there  would  be  induced  positive 
electricity  below,  or  it  might  be  that  the  whole  of  the  atmosphere  from 
C  to  D  is  charged  positively,  but  at  D  the  negative  charge  is  much 
feebler  than  at  C.  The  end  result  would  be  the  same,  but  for  facility 
of  explanation  I  will  suppose  that  the  upper  portion  in  one  place  is 
actually  charged  with  electricity  of  the  opposite  kind  to  what  the  charge 
is  at  the  other.  If  the  tension  were  sufBcient  then  there  might  be  a 
striking  across  of  the  electricity  of  this  name  in  the  atmosphere  from 
C  to  D,  and  in  the  earth  in  the  reverse  direction.  Compared  with  the 
atmosphere  the  earth  would  be  au  exceedingly  good  conductor,  so  that 
the  electro-motive  forco  concerned  in  sending  currents  firom  one  part  of 
the  earth  to  another  would  be,  comparatively  speaking,  trifling,  and 
therefore  the  electro-motive  force  represented  perhaps  by  a  few  scores 
of  the  elements  of  Daniell's  batter)'.  Thus,  then,  in  atmospheric  elec- 
tricity we  appear  to  have  the  tension  requisite  to  send  the  discliarge 
through  a  considerable  space  of  rarefied  air.  Kow,  if  a  discbarge  took 
place,  and  if  it  were  night  and  the  sky  were  clear  it  would,  at  least 
where  snfiBciently  concentrated,  be  visible  to  us  just  the  same  way  as 
the  discbarge  passing  through  the  exhausted  tube  is  visible  by  the 
light  it  produces.  It  would  produce  in  fact  an  aurora.  The  air  is  not 
a  comparatively  good  conductor,  like  a  thundercloud,  ftom  which  a 
great  quantity  of  electricity  strikes  in  one  moment,  but  is  a  bad  con- 
ductor, so  that  the  electricity  can  pass  only  in  a  spitting  sort  of  way. 
We  may  conceive  here  that  we  have  a  sort  of  double  current,  yet  not 
forming  a  complete  circuit;  nevertheless  a  discharge  would  go  on  nearly 
of  the  same  nature  as  if  the  circuit  were  complete,  and  the  electro-mag- 
Detic  efifect  of  such  a  discharge  on  the  magnetic  needle  would  be  ueai-ly 
the  same  as  that  of  a  circuit  complete. 

"  Kow,  if  there  only  be  a  sufficient  quantity  of  electricity,  we  have  here 
the  elements  necessary  for  producing  a  disturbance  of  the  magnetic 
needle.  Moreover,  those  disturbances,  as  the  instruments  show,  are  of 
the  most  fitful  and  apparently  capricious  character.  They  resemble  in 
that  the  fitful  character  of  electric  discharges  through  air.  I  need 
hardly  say,  according  to  this  theory  the  earth  current  consists  in  the 
return  carrents  produced  by  the  statically -induced  charge  on  the  sur- 
Cae«  of  the  earth,  induced  by  the  charged  atmosphere  above.    When 
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there  is  a  neutralization  of  the  electricity  from  one  part  to  another  of 
the  atiQospliere  above,  the  induced  electricity  id  the  earth  is  set  free, 
and  ve  have  earth  corrents  to  bring  about  a  redistribution  of  the  elec- 
tricity on  the  surface  of  the  earth. 

"  It  seems  to  me  that  this  theory  not  ouly  accounts  for  the  connection 
between  tbe  phenomena  (whicb,  bowever,  could  otherwise  bo  accounted 
for),  but  enables  us  to  conceive  bow  it  ia  tbat  electricity  strikes  across 
such  enOFDiona  distances  in  the  upper  regions  of  the  air,  and  I  think 
further  it  will  account  for  some  interesting  features  of  that  electric  dis- 
charge which,  no  doubt,  constitutes  ^the  aurora. 

'■  If  there  is  reason  to  believe  that  when  the  snn  is  in  a  state  of  special 
activity  as  to  vertical  currents  and  sunapots  there  is  then  an  increased 
radiation  from  it,  it  may  be  well  that  the  meteorology  of  the  earth  is  af- 
fected by  tbe  ctianges  which  take  place  at  the  surface  of  the  sun,  but 
tiie  ujet4;oro1ogy  of  tbe  earth  forms  an  extremely  complicated  problem." 
(yature,  October,  1881,  xxit,  pp.  016-18.) 

S.  n.  Freemau  communicates  to  the  American  Journal  of  Science  the 
result  of  some  experiments  on  tbe  production  of  electricity  by  evapora- 
tion; his  results  are  ad^'erse  to  tbe  theory-  tliat  any  sensible  amount  of 
atmospheric  electricity  can  have  been  produced  by  evaporation  on  the 
earth's  surface.     {American  Journal  of  Science,  Jnne,  1882.) 

Captain  Kerr  states  that  in  the  severe  storm  on  the  Firth  of  Forth  in 
l^ovember,  1881,  his  vessel  was  enveloped  in  a  dense  shower  of  hail  and 
electrical  discharges.  At  one  time  a  series  of  clear  balls  of  lightning, 
resembling  a  chain,  was  observed  immediately  over  the  ship,  and  was 
BQCceeded  by  an  explosion  iu  tbe  funnel  of  the  steamer,  followed  by  balls 
of  fire  running  along  the  bridge  and  bounding  off  into  tbe  water;  the 
engine  room  was  filled  with  smoke,  and  it  would  seem  as  though  the 
lightning  had  iiassed  down  the  funnel.    {Nature,  XXY,  p.  125.) 

Mr.  Cnils  has  communicated  to  tbe  Paris  Academy  a  memoir  on  the 
variation  in  tbe  annnal  unmber  of  thunder-storms  at  Kio  Janeiro  during 
1851  to  ISTG;  befindsaclosecorrespondence  with  the  frequency  of  solar 
spots.     {Nature,  XXT,  p.  24.) 

J.  Moir  states  that  on  February  18, 1882,  in  Aberdeenshire,  Scotland, 
a  severe  storm  was  followed  by  a  specially  dark  cloud  and  "  a  vivid  flash 
of  lightning  close  at  hand,  bnt  without  thunder.  At  the  same  time  I 
found  myself  enveloped  in  a  sheet  of  pale,  flickering,  white  light.  It 
seemrd  to  proceed  from  every  part  of  my  clothes,  I  found  it  impossible 
to  shake  ofl'  tbe  flickering  flames ;  when  I  walked  on  they  continued  with 
me  for  two  or  three  minutes,  disappearing  only  when  the  violence  of  tbe 
blsKt  was  somewhat  diminished."  The  great  variety  of  metbods  of 
manifestuliou  of  atmospheric  electricity  makes  it  desirable  that  some 
one  should  collect  such  descriptions  as  the  above  and  contribute  to  the 
elucidation  of  tbe  subject.     {Nature,  XXV,  p.  410.) 

Additional  ca!<es  of  similar  phenomena  are  given  by  two  other  cor- 
respondents in  Nature,  XXV,  pp.  427  and  484. 
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G.  SI.  Whipple  cjoinmunicated  to  the  Britiah  Association  tlie  results 
ofobserrationsofatmosphericelectricityatKew  Observatory  during  18S0 
The  author,  having  spoken  about  the  work  already  done,  stated  thac  he 
bad  devised  a  inodiScatiou  of  Professor  Everett's  method,  and  bad  con- 
Btnicted  a  glass  scale  by  meansof  which  curves  could  be  tabulated  with 
great  facility.  They  had  couimeuced  tabulating  and  discussing  the 
accumulated  records,  aud  he  was  able  to  state  some  of  the  facts  derived 
fh>iit  the  curves  of  1880.  Having  determined  the  atmos|>heric  tension 
for  fvery  hour  during  the  year  when  measurement  of  the  trace  was 
IM>i«.sible,  the  diurnal,  monthly,  aud  annual  variations  were  completed. 
The  maximum  tension  occurred  in  January  and  March;  the  minimum  in 
August  and  September.  During  summerthe  tension  is  greatest  with 
an  east  wiud  and  lowest  with  a  north  wind.  In  winter  the  tension  is 
greatest  with  north  and  northwest  winds  and  least  with  southeast 
winds.    (iV«(are,  September,  1881,  xxiv,  p.  491.) 

A  reirort  lias  been  published  by  Messrs.  Spon  &  Co.  of  the  lightuing- 
ro()  conference  which  has  been  in  session  for  three  years,  aud  which  has 
oolti>etodanenormonsmas8  of  information.  The  conferenpe  was  formed 
b.v  delegates  from  the  Meteorological  Society  of  London,  the  Royal  lu- 
Ktilnte  of  British  Architects,  the  Society  of  Telegraph  Engineers,  and 
the  Loudon  Pliysical  Society.  The  report  will  contain  a  simple  cwle  of 
rules  for  the  erection  of  lightuing-rotls,  which  any  ordinary  individual 
will  bo  able  to  understand.     (Nature,  xxv,  p.  184.) 

I'rofe'SOf  Tait,  in  the  course  of  a  lectnre  on  tbnuder -storms,  referring 
to  the  Iveueflcial  effect  of  alnrge  number  of  well-grounded,  sharp-jtointed 
lightuing-rods,  stated  that  they  afford  absolute  protection  against  onli- 
nary  llglituiug;  thus  until  lightning-rods  became  common  in  Fieler- 
tuui  ilzburg,  that  town  was  constantly  visited  by  thunder-storms;  they 
Mill  come  as  frequently  as  ever,  but  they  ceaso  to  give  lightning  flashes 
wheuover  they  visit  the  town,  and  begin  to  do  so  as  soon  as  they  have 
pa.ssed  over  it,     (Nature,  xxii,  p.  365.) 

Mr.  W.  U.  Preece  read  a  paper  before  the  British  Association  for  the 
Advancement  of  Science,  On  the  best  form  to  give  to  lightning-oondHetort. 
The  rjuestion  was  whether  the  lightning-conductor  should  be  a  solid 
rod  or  tubular  or  flat.  Experiments  made  by  heating  and  deflf^ratiDg 
wires  through  the  different  conductors  left  no  doubt  that  intense  dts- 
uharges  do  obey  the  law  of  Ohm,  and  therefore  that  the  additional  sor- 
filco  of  flat  and  tubular  conductors  is  of  no  advantage  in  their  condnc- 
Uvity.     (Nature,  xxn,  p.  440.) 

IX.  Anderson  called  tl>e  attention  of  the  British  Association  to  the 
necessity  for  a  regular  inspection  for  ligbtnitig-conductors.  The  an- 
thur  leferviHl  to  a  paper  of  M.  W.  de  Fonvielle,  "  On  the  advantages  of 
keeping  records  of  physical  phenomena  connected  with  thunder-stonns," 
nad  in  1H72.  Nothing,  however,  has  been  doue  by  the  association 
since  then.  He  uot  only  confirmed  tlie  couolnsions  at  which  M.  de  Fon> 
violle  arrived  as  to  the  desirability  of  collecting  such  data,  but  was 


METEOEOLOQY.  427 

of  the  opinion  that  the  orgaoizatioa  should  go  further,  and  arrange 
for  a  regular  inspection  of  all  public  buildings  which  had  lightaiiig- 
conductors  applied.  The  necessity  for  this  be  demonstrated  by  ad- 
ducing a  namber  of  striking  cases  where  damage,  more  or  less  severe, 
had  occnrred  to  bnildings,  even  though  having  lightning-conductors 
attached  to  them.  The  cases  now  cited,  he  ex|ilaiued,  wero  tiupple- 
mentary  to  those  communicatetl  in  his  paper  on  a  similar  subject  to 
tbo  association  in  1878.     {Nature,  xxii,  p.  446.) 

Balfour  Stewart,  in  reference  to  the  subject  of  terrestrial  magnetism, 
propounds  the  following  working  hypothesis :  "  May  there  not  be  a  tce- 
bU)  magnetic  nucleus  in  the  earth  around  which  the  great  convection 
currents,  the  trades  and  anti-trades,  move,  as  coudnctors  moviug  across 
lines  of  magnetic  force,  and  the  tendency  of  which  will  be  to  swell  up 
and  sustain  the  magnetism  of  the  whole  earth  to  the  point  of  saturation  f 
If  this  be  granted,  then  the  changes  in  winds  and  currents  must  produce 
corcesiranding  changes  (diurnal,  annual,  secular,  and  nou-periodic)  iii 
terrestrial  magnetism,  so  far  as  we  can  observe  the  latter."  Ho  adds 
that,  with  Mr.  Dodgson  and  Mr.  Hiraoka,  he  has  convinced  himself  of 
the  existence  of  intimate  connection  between  these  phenomena.  [The 
game  conclnsion  has  been  indeiiendeutly  reached  by  Vines  at  IXavana.] 
We  may  look  upon  the  earth  as  composed  of  concentric  layers :  ( I)  a  mag- 
netic nucleus;  (2)  non-conducting  primary  rock;  (3)  the  conducting  moist 
earth  and  ocean;  (4)  the  lower  dense  Don-conducting  air;  (5)  the  upper 
thin  conducting  atmosphere.  We  observe  earth  currents  in  layer  3,  and 
annnal  discharges  or  currents  in  layer  5.  The  former  are  apparently 
secondary  currents  induced  by  magnetic  changes ;  the  latter  may  also 
have  a  similar  origin.     {Nature,  xxii,  p,  14C.) 

In  a  lecture  ou  solar  physics  Professor  Stewart  stated  that  he  be- 
lieved one  great  cause  of  weather  changes  to  be  solar  variability,  in 
which  we  have  periods  of  short  length,  as  well  as  others  extending 
over  many  years. 

These  terrestrial  weather  changes,  it  is  sufficiently  well  known,  are 
propagated  from  west  to  east  after  they  have  once  appeared. 

Again,  there  are  variations  in  the  diurnal  declination  range  which 
may  be  said  to  constitute  magnetic  weather. 

These  are  also  caused  by  solar  variability,  and  it  is  suspected  that 
tbcy  are  likewise  propag.ited  from  west  to  east,  although  more  quickly 
than  the  well-understood  changes  of  meteorological  weather. 

It  would  thus  api^eiir  to  t>e  at  least  jiossible  that  British  magnetical 
weather  of  to-day  may  be  followed  by  corresponding  meteorological 
-weather  five  or  six  days  hence. 

Professor  Stewart  has  made  a  preliminary  trial  which  induces  bim 
to  think  that  this  is  the  case,  aud  that  it  may  ultimately  be  possible  to 
forecast  British  meteorological  weather  by  means  of  magnetic  wentlier 
acme  five  or  six  days  previous  to  it.     {Nature,  May  5, 1881,  ssiv,  p.  7.) 

Prof,  Stewart,  in  a  lecture  on  the  connection  between  solar  and  ter- 
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restrial  phenomena,  Bays :  "  There  is  more  than  a  general  correspond- 
ence between  these,  for  it  is  believed  that  all  inequalities  of  sniigpotp, 
whether  of  long  or  short  period,  are  accompanied  hy  correspoDding 
changes  of  declination  range,  a  large  range  invariably  accompanying 
a  large  nnmber  of  spots.  Perhaps  I  onght  to  say  a  large  range  fol- 
lowing a  large  oatbreak  of  spots,  for  tbe  sotar  phenomena  lead  the 
way  and  the  magnetic  change  follows  after  them  at  a  greater  or  less  in- 
terval of  time.  I  may  add,  likewise,  that  we  have  some  evidence 
which  leads  as  to  suspect  that  particular  states  of  declination  range, 
like  particular  states  of  weather,  have  a  motion  fiom  west  to  east,  the 
magnetical  weather  moving  farther  than  the  meteorological.  From  a 
preliminary  investigation  which  I  have  made,  I  oven  think  there  may 
ultimately  be  a  iKtssibility  of  forecasting  meteorological  weather  by 
means  of  magnetic  weather  five  or  six  days  before."  {Nature,  June  16, 
1881,  IXIV,  p.  151.) 

Rev.  F.  Hewlett  communicated  to  the  British  Association  for  tho 
Advaueement  of  Science  a  memoir  On  the  general  coincidence  between 
auttspois  activity  and  terrestrial  magnetic  disturbance.  His  object  was  to 
inquire  how  far  sobir  activity  more  especially  as  regards  snnspots,  is 
wont  to  bo  accompanied  by  magnetic  disturbance,  as  recorded  by  the 
ftutomatiu  declination  curves  at  Kew  and  Greenwich.  The  data  for 
such  an  investigation  were  furnished  by  comparisons  instituted  be- 
tween the  moat  striking  instances  of  snnspots,  gathered  ont  of  a  long 
series  of  solar  observations  carried  on  by  Mr.  Hewlett  from  the  year 
1850  to  tbe  present  epoch,  and  the  synchronous  conditions  of  the  mag- 
netic curves  at  the  observatories  above  mentioned. 

Out  of  twenty-four  comparisons  instituted,  the  following  is  the  sum- 
mary of  results  as  showing  the  coincidence  of  extensive  solar  activity, 
and  synchronous  magnetic  disturbances : 

Intensely 5 

Very  decidedly 3 

Decidedly 9 

Modenitely 3 

Negatively  (no  spots,  no  storms) - 1 

—  21  affirmatively. 

Questionable 1 

Contradictory 2 

—  3  contradictory. 

24 
Thus,  then,  from  the  data  collected  it  would  certainly  appear  that 
marked  periods  of  solar  activity  are  wont  to  coincide  with  marked  pe- 
riods of  terrestrial  magnetic  disturbance;  but  yet  from  a  careful  com- 
parison of  the  days  and  hours  of  the  magnetic  records  appealed  to  it 
also  appeared  that  tbe  disturbances  were  manifested  in  various  ways, 
not  only  as  regarded  tbo  extent  of  the  magnetic  excursions  of  tbe 
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needle,  the  rapidity  of  the  oscillations,  or  the  persistency  of  the  more 
moderate  disturbances,  bat  also  they  were  fouud  to  follow  at  consid- 
erably different  intervals  after  the  commeucenieDt  of  the  observed 
solar  oatbnrsts.     {Nature,  1881,  SXIT,  p.  466.) 

Prof.  W.  Q.  Adams,  in  a  stndy  as  to  the  origin  and  nature  of  mafn^etio 
disturbances,  chose  the  month  of  March,  1870,  for  a  comparison  of  the 
photogmphic  records  of  magnetic  disturbances,  and  records  for  the 
■whole  month  were  sent  from  Lisbon,  Coimbra,  Stonyhnrst,  Vienna,  St. 
Petersburg,  and  Bombay  in  the  northern  hemisphere,  and  from  Mel- 
bonrne  and  Mauritius  in  the  southern  hemisphere.  He  flndn  that  au 
indnctive  action  equivalent;  to  a  change  of  position  of  the  north  magnetic 
pole  towards  the  geographical  pole  woald  account  for  thechangesre-. 
corded  at  these  places. 

lu  attempting  to  explain  the  disturbance  of  March  15  by  currents 
of  electricity  or  discbarges  of  stiitical  electricity  in  the  air  above  the 
needles,  we  must  imagine  that  at  first  there  is  a  strong  cnrrent  from 
the  southwest  over  St.  Petersburg,  from  the  west  over  Vienna,  and 
from  the  northwest  over  Kew  and  Lisbon  ;  tbat  at  Manritins  this  cur- 
rent is  from  the  north,  and  at  Bombay  from  tbesoatb.  Thus  we  must 
imagine  that  a  current  of  electricity  passes  down  from  the  northwest 
to  the  southeast,  going  on  towards  the  east  over  Vienna,  and  towards 
the  northeast  over  St.  Petersburg.  This  must  be  kept  up  very  much 
along  the  same  line  throughout  the  first  part  of  the  disturbance,  and 
then  the  current  must  be  altered  in  strength  in  the  same  manner  at  all 
stations. 

The  study  of  the  great  storm  of  August  11  points  rather  to  solar  ao- 
tion  as  the  cause  of  this  disturbance.  In  the  storm  of  March  12  these 
magnetic  changes  are  so  large  as  to  be  quite  comparable  with  the  earth's 
total  force,  so  that  any  cause  which  is  shown  to  be  incompetent  from 
the  nature  of  things  to  produce  the  one  can  hardly  be  held  to  account 
for  the  other.    (Nature,  1881,  hit,  p.  492.) 

W.  Ellis  has  compared  with  the  Greenwich  records  lithographed 
copies  of  the  photographic  traces  made  at  Zi-ha-wei  (tat.  31°  K.,  long. 
1220  east)  of  the  declination  and  horizontal  force  magnets,  extending 
firom  August  11  to  14,  and  tiom  August  17  to  20, 1880.  Some  particn- 
lars  of  the  comparison  are  as  follows  (Greenwich  time  is  used  through- 
oot): 

A  general  ezami  nation  of  the  two  sets  of  curves  shows  that  the 
disturbances  were  usually  greater  in  magnitude  at  Greenwich  than  at 
Zi-ka-weL  Comparing  the  carves  in  detail,  it  is  found  on  August  11, 
at  10.20  A.  H.,  after  a  quiet  period,  the  declination  and  horizontal  force 
magnets  at  Greenwich  both  made  a  sadden  start,  which  was  the  com- 
mencement  of  a  magnetic  disturbance  lasting  until  midnight.  An  ap- 
parently equal  horizontal  force  Is  shown  on  the  Zi-ka-wei  curves,  oo- 
cnrriog  in  declination  at  10.12  A.  M.,  and  in  a  horizontal  force  at 
10.20  a.  m.  (as  nearly  as  the  small  scale  on  which  the  carves  are  drawn 
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will  nilow  measures  to  be  made)-  ^li^  first  inotioD  was  to  decrease 
tbe  west  dvi^liriution  aud  mcrease  tlio  borizontal  force  ut  bolli  places.  A 
bold  motion  io  tlie  two  Zi-kawoi  cnn-es  at  11.30  A.  M.  (increase  of  dec- 
liiiatiou,  deerenHc  of  horizontal  force)  liat<  uorrespouditig  decrease  of 
horizontal  force  at  Greeiiwioh,  not  accompanied,  liowever,  bj  nincfa  mo- 
tion in  declination.  And  of  nunioruus  flnctnations  occurring  at  Oreen- 
wicii,  between  noon  and  midni^lit  of  tito  same  day,  some  appear  to 
correspond  with  motions  at  Zi-ka-wei  wliilst  others  do  not. 

A  calm  state  follows  at  both  places  until  near  noon  of  August  12. 
Upon  this  day  at  about  11.40  a.  m.  tho  magnets  at  Greenwich  made 
ft  furtber  start,  and  until  4  P.  M.  the  movruients  were  large.  A  corre 
siwnding  start  is  also  shown  in  botlitbo  Zi-ka-wei  curves,  commencing, 
according  to  tlio  register,  some  minutes  sooner  than  at  Greenwich,  Ibe 
movements  following  being  similaily  large.  Afterwards,  until  G  a.  m. 
of  August  13,  considerable  oscillation  was  nearly  continually  lihowD  at 
Greenwich,  there  being  especially  a  large  change  of  declination  between 
7  and  0  r.  M.  (August  12);  but  there  is  no  strongly  marked  motion  at 
tbe  latter  time  at  Zi  ka-wei,  ami  tbe  changes  thi-oughont  are  much 
smallrr  than  at  Greenwich.  Later,  on  August  13,  further  oscillatinuB 
occur  at  both  places,  but  tbo  separate  motions  are  in  no  particular 
accordance.  This  period  of  disturbance  seems  to  definitely  come  to  an 
end  at  both  places  at  C  A.  k.,  August  14. 

A  iwriod  of  quiet  is  broken  at  Greenwich  August  18,  at  1.45  p.  M., 
by  a  sharp  though  small  movement  both  in  declination  and  horizontal 
force  (increase  of  botb).  There  is  a  corresponding  sharp  increase 
(after  quietude)  of  horizontal  force  at  Zika-wei,  bilt  no  change  of  decli- 
nation. A  bold  increase  of  declination  and  decrease  of  borizontal  force 
at  Greenwich,  7  A.  M.  of  August  19,  is  accompanied  by  a  similar  de- 
crease of  horizontal  force  at  Zika-wei,  but  with  little  change  of  decli- 
nation. Bolder  changes  occur  at  tbe  latter  place  at  noon,  but  with 
comparatively  small  change  at  Greenwich.  ITie  magnets  become  quiet 
at  both  places  at  or  near  midnight,  August  10. 

The  general  result  of  this  comparison  of  Greenwich  aud  Zika-wei 
curves  appears  to  he  that,  after  a  quiet  period,  the  first  indication  of  a 
disturbance,  if  sudden  (it  need  not  be  lurge),  occurs  simultaneously  or 
nearly  so  at  botb  places,  but  that  during  thccontinuance  of  disturbance 
the  oscillations  of  the  magnets  seem  to  be  so  locally  modified  that  it 
becomes  difficult  to  trace  correspondence:  some  movements  appear  to 
correspond  and  some  not.  A  strongly  marked  bend  in  the  trace  at  one 
place  may  appear,  as  it  were,  stunted  in  that  at  tbo  other  place,  or  may 
not  be  perceptible  at  all.  The  disturbances  appear  to  die  out  at  pretty 
much  the  same  time  at  both  places.  All  this  confirms  very  much  what 
Mr.  Whipple  has  pointed  out  as  regards  Melbourne.  {Kattirey  xxu, 
p.  658.) 

M.  Decbevrens  of  Zika-wei,  in  some  remarks  which  accompany  the 
ibeet  of  ourves,  notes  that  tbe  disturbance  of  August  11-14  is  the  greats 
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est  oxpericDce  since  the  establisliment  of  photographic  registration  nt 
Zi-ka-wei  in  the  year  1877,  and  he  considers  that  the  changes  then  ob- 
served (those  of  vertical  force  inchided,  of  which  he  gives  no  curves)  are 
similar  to  such  as  ■would  be  produced  by  a  powerful  magnet  placed  iu 
a  certain  defined  position.  It  may  perhaps  be  here  pointed  out  that 
the  results  given  by  the  astronomer  royal  in  his  paper, "  First  Analysis 
of  One  Hundred  and  Seventy-seven  Magnetic  Storms"  (PAtl.  Trans.  lor 
1S63),  appear  to  give  no  support  to  a  theory  of  this  kind,  and  indeed 
seem  conclusively  to  show  that  at  Greenwich  the  observed  disturbances 
cannot  be  accounted  for  in  auy  sucli  a  way. 

It  should  be  added  that  M.  Dechevrens  reports  also  that  strong  earth 
currents  were  experienced  on  August  11  aud  12,  on  the  submarine  tele- 
graph lines  connecting  Sltiinghni  and  Nagasaki  and  Hong-Kong,  as  well 
as  on  the  land  lines  in  Jai>an,  so  much  so  that  correspondence  was  fre- 
quently iuternipted,  bnt  that  no  interruption  appears  to  have  been 
espciienced  on  the  occasion  of  the  generally  smaller  magnetic  disturb- 
ance of  August  18.     {l:iaUire,  1880,  XOII,  p.  33.) 

Admiral  Mouchez  has  resumed  magnetic  observations  in  subterra- 
nean chambers  nt  the  Paris  Observatory.  The  apparatus  will  be  self- 
registering  by  photography,  but  direct  observations  will  also  be  made 
with  the  old  instruments  used  by  Arago.    {Nature,  xxvi,  p.  207.) 

Professor  Nipher  of  Saint  Louis  has  investigated  the  peculiar  distri- 
bution of  magnetic  phenomena  iu  Missouri.  In  explanation  of  certain 
abnormal  phenomena  originally  observed  by  him  in  1878  he  finds 
that  the  irregularities  are  not  due  to  minute  local  causes,  but  that  the 
perturbing  force  disturbs  the  declination  of  the  masnetic  needle  over 
an  area  of  50  or  100  miles  square.  Thus  the  line  of  8°  E.  crosses  the 
Missouri  Valley  in  a  8W.  direction  and  then  bends  abruptly  to  the 
1«E.,  recrossfug  the  Missouri,  and  alt«r  a  wide  detour  crosses  the  river 
again  for  the  third  time  and  returns  to  its  8W.  direction.  {Hauircy 
XSV,  p.  40.) 

\V.  H.  Preece,  in  a  valuable  historical  paper  on  telephony,  sajs :  "The 
discovery  of  the  telephone  has  made  us  acquainted  vith  another  jilie- 
tiomenon.  It  has  enabled  us  to  establish  beyond  doubt  the  fact  that 
currents  of  electricity  actually  traverse  the  earth's  crust:  the  theory 
that  the  earth  acts  as  a  great  reservoir  for  electricity  may  bo  placed 
in  the  physicist's  waste-paper  basket.  A  telephone  circuit  when  in  cou- 
iioution  with  the  earth  gives  distinct  evidence  of  every  visible  tiiish  of 
lightning,  however  far  off  the  thunderstorm  may  be.  No  difference  iu 
time  has  been  observed  between  seeing  the  flash  and  hearing  the  crash. 
There  are  certain  natural  currents  flowing  through  the  earth  ;  they  ai-e 
called  earth  currents,  and  at  times  acquire  such  considerable  energy 
that  with  a  telephone  pressed  to  the  ear,  I  have  been  told,  ultliough 
I  have  not  experienced  it,  the  noise  made  is  very  near."  (A'a(«/-c,xsTi, 
p.  51S.) 

Professor  Stokes,  in  some  remarks  on  his  admirable  lectures  on  atmos- 
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pberic  electricity  and  solar  physics,  recalls  attention  to  the  important 
papers  by  Barlow  on  earth  curreuts  in  the  London  Philosophical  Trans- 
actions for  1649.     {Katvre,  XIV,  30.) 

A.  J.  S.  Adams,  from  obaervatious  of  earth  cnrrents  from  1866  to  1882, 
concludes  that  these  are  subject  to  a  diurnal  period,  dependent  upon  the 
position  of  the  moon  and  the  sun,  similar  to  the  ocean  tides.  (Nature, 
xxiii,  p.  4'Ji.) 

One  of  tbe  best-marked  magnetic  storms  occurred  through  ont  the  globe 
on  April  10  and  April  19, 1882.  Mr.  W.  Ellis  of  the  Eojal  Observatory, 
Greenwich,  lias  compared  together  tbe  fuU  photographic  traces  made 
by  the  self  rccordine  apparatus  at  that  place  aud  at  Toronto.  He  Suds 
that  the  times  or  moments  of  the  commencemeut  of  the  dietnrbanco 
are  in  oue  case  two  minutes  earlier  at  Greenwich,  but  in  tbe  other  case 
ouo  minute  later,  indicating  that  such  disturbances  are  simultaueous  at 
widely  distant  localities.  (There  is  no  evidence  that  the  time-scales 
of  tbe  photographic  sheets  are  reliable  to  within  a  minnte,  or  can  be 
read  off  to  within  less  than  a  minnte.  The  qaestiou  of  simultaneity  will 
be  more  thoroughly  settled  if  the  International  Polar  Commission  suc- 
ceed in  their  proi)osed  efifort  to  look  sharply  afteAhe  seconds.)  {Ifature, 
XXVI,  p.  176.) 

Mr.  Scuderer  has  established  at  Tortosa  a  simple  arrangement  of  wires 
stretched  between  two  hoases  and  connected  with  telephones  and  gal- 
vanometers, so  that  be  observes  both  ground  currents  and  atmospberio 
electricity,  whether  due  to  condensation  of  aqueous  vapor  or  to  light- 
ning discharge,  or  the  action  of  the  wind  or  other  occnlt  causes.  (Aafvre, 
XXV,  23.) 

Warren  de  la  Hue  and  H.  W.  Milller  have  continued  their  elaborate 
researches  into  electric  discharges  in  vacuo,  and  present  some  of  their 
conclusions  as  to  the  natnre  of  the  anroral  light  as  follows :  "Our  ex- 
periments on  the  electric  discharge,  which  have  already  been  published 
in  the  Philosophical  Trunsactious  and  the  Proceedings  of  the  Royal 
Society,  enable  us  to  state  with  some  degree  of  probability  tbe  height 
of  the  aurora  borealis  when  its  display  is  of  maximum  brilliancy,  and 
also  the  height  at  which  this  phenomenon  could  not  occur  on  account 
of  great  tenuity  of  the  atmosphere. 

"In  Part  III  of  our  Electric  lEtesearches  (Phil.  Trans.,  Part  I,  vol. 
171)  we  have  shown  that  tbe  least  resistance  to  the  discharge  in  hydro- 
gen is  at  a  pressure  of  0.042  millimeter,  845  M  ;■  after  this  degree  of 
esbaustiou  has  been  reached,  a  further  reduction  of  pressure  rapidly 
increases  the  resistance. 

"Although  we  have  not  experimentally  determined  the  pressure  of 
least  resistance  for  air,  we  have  ascertaiued  that  while  the  discharge  oc- 
curs in  hydrogen  at  atmospheric  pressnre  between  disks  0.32  inch  dis- 
tance, they  reqnire  to  be  approached  0.13  inch  to  allow  tbe  discharge  to 

*  (M  is  abont  iVir  "t  a  mi]lliii«t«r.] 
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take  place  in  air.  We  may  therefore  assnme  that  the  pressure  of  least 
reeistance  for  air  la  [0.ft42xl3)-t-22=0.379  millim.,  i9S.6  M. 

"At  a  height  of  37.67  miles  above  the  sea-level,  the  atmosphere  would 
have  this  presstu«  (neglecting  change  of  t«mperatare),  and  therefore  the 
display  at  this  elevation  would  be  of  maximam  brilliancy  and  would  be 
visible  at  a  distance  of  58S  miles. 

"The  greatest  ezhanst  that  we  have  produced,  0.000055  millimeters; 
0.066  M,  corresponds  to  a  height  of  81.47  miles,  and  aa  11,000  cells  failed  to 
produce  a  discharge  in  hydrogen  at  thislow  pressure,  it  may  beaasumed 
that  at  this  height  tlie  discharge  would  be  coosiderably  leas  brilliant, 
especially  in  air,  tiian  that  at  37.67  miles,  the  height  of  maximum  bril- 
liancy. 

"At  a  height  of  124.15  miles  the  pressure  would  be  only  0.00000001 
millimeter ;  and  it  is  scarcely  probable  that  an  electric  dischai^  would 
occur  with  any  poteotial  conceivable  at  such  a  height 

"The  color  of  the  discharge  variea  greaUy  with  the  tenuity  of  air 
or  other  gas  witli  the  same  potential.  Thus  in  air  at  a  pressore  of  62 
millimeters,  81670  M,  the  discharge  has  the  carmine  tint  which  is  so  fi:e- 
qnently  observed  in  the  display  of  the  aurora ;  this  corresponds  to  an 
altitude  of  12.4  miles,  and  would  be  visible  at  a  distance  c^  336  mites. 
At  a  piessnre  of  1.5  millimeters,  1974  M,  corresponding  to  a  height  of 
30.86  miles,  the  discharge  becomes  salmon-coloied,  having  completely 
lost  the  cannioe  tint.  At  a  pressure  of  0.8  millimeter,  corresponding 
to  33.96  miles,  the  tint  of  the  discharge  is  of  a  paler  aalmon-color,  and 
as  the  ezhaost  is  carried  farther  it  becomes  a  pale  milhy-white.  The 
roseate  and  aalmou-colored  tints  are  alwaya  in  the  vicinity  of  the  poaitjve 
Boorce  of  the  electric  corrent;  the  positive  lominosity  fodes  away  grad* 
n^y,  and  frequently  becomes  almost  invisible  at  some  distance  &om 
its  sonrce.  The  discharge  at  the  negative  terminal  in  air  is  always  of  a 
violet  hoe,  and  this  tint  in  the  anrora  indicates  a  proximity  to  the  neg- 
ative source. 

<'ThefoUowingtable,wiUi  the  exception  of  presanre  0.00000001  milli* 
meter,  exhibits  dedoctaons  from  actual  observations: 
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"  It  is  conceivable  that  the  aorora  may  occur  at  times  at  an  altitude  of 
\  few  thousand  feet."    {Nature,  1880,  xxn,  pp.  33,  34.) 

H.  Mis.  36 ^28  z^-  ■ 
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W.  S.  Jevons,  after  describing  the  five  auroras  of  Aagaet  as  8i«u  b) 
him  in  Norway,  adds:  After  tbiuking  the  matter  over  for  three  mouths, 
and  comparing  the  auroral  coruscationa  above  described  with  the  ex- 
qaisitA  discoveries  of  Mr.  Crookes,  taking  into  acooant  also  some  remarks 
iu  the  article  on  auroras  in  the  new  edition  of  the  "  Enoydopsedia  Bri- 
tannica,"  I  venture  to  make  tbe  suggestion  that  theaeoomficatiODS  arise 
fh>m  highly  tennons  matter  (in  what  Mr.  Orookea  calls  the  radiant  gtate) 
projected  through  tbe  higher  part  of  the  atmosphere.  It  is  not  possible 
in  words  to  give  an  impression  of  snch  a  phenomenon  in  the  least  degree 
Hpproaohiug  to  that  naturally  acquired  by  watdiing  it  under  ifovorable 
circnmstauces  for  several  hours.  Uy  belief  is  that,  during  tbe  auroras 
described,  puff»,  as  it  were,  of  radiant  matter  were  discharged  at  a  great 
elevation  above  the  earth's  sni-face,  and  the  Inminoaity  of  these  pnfls 
perhaps  arises  from  conflicts  between  the  projected  molecules  and  those 
already  spread  about  tbe  almost  vacuous  space.  Tbe  arch  aud  most  of 
the  streamers  probably  belong  to  a  lower,  though  still  a  very  high  part 
of  the  earth's  atmosphere ;  but  certain  of  the  streamers,  as  well  as 
patches  of  luminous  matter  seen  on  the  night  of  the  IStb,  certainly  ex- 
ist in  the  lofty  regions  through  wbicb  tbe  radiant  matter  is  projected. 
The  explanation  of  the  streamers  must  probably  be  approached  throagh 
that  of  the  comscationa,  bnt  they  are  effects  of  a  very  different  kind. 
(Nature,  December  16, 18flO,zxui,  p.  149.) 

Prof.  W.  O.  Adams,  iu  a  suggestive  lecture  on  magnetic  disturbanoee, 
auroras,  aud  earth  currents,  is  almost  entirely  confined  to  Uie  re«alts  of 
British  work.  With  regard  to  the  aurora  he  seems  to  teach  that  its  ul- 
timate cause  must  lie  in  the  changes  of  the  sou's  magnetism,  and  in 
tides  of  the  oceans  of  air  above  ua.  The  existence  of  such  aerial  tides, 
due  to  the  attraction  of  the  sun  aud  moon,  has  never  been  reoognized 
by  meteorologists,  and  it  would  seem  necessary  for  Professor  Adams  to 
establish  this  hypothesis  on  a  firmer  foundation.  {Natkre,  xxr,  pp. 
66-71.) 

Dr.  Spottiswoode,  at  the  conclusion  of  one  of  his  brilliant  leotnres  ou 
matter  and  magneto-electric  actions,  ooncludea  as  follows ;  *'  We  may  even 
carry  the  suggestion  of  a  resistance  of  the  second  kind  a  little  furthw,  and 
suppose  that  there  is  a  resistAnce  due  to  the  passage  of  electricity  from 
a  medium  of  one  density  to  another,  or  from  layer  to  layer,  of  diflforent 
degrees  of  preasnre.  And  from  this  point  of  view  we  may  regard  tbe 
strife  as  expressions  of  resistance  due  to  the  varying  pressure  in  differ- 
ent parts  of  the  tube.  Into  the  qneation,  whence  this  variation  of  press- 
ure, I  am  not,  at  present,  prepared  to  enter;  it  must  snfBce  for  this  eren- 
ing  to  have  shown  that  the  conclusions  which  we  have  drawn  from  oar 
experiments  are  not  in  disaccordance  with  other  known  phenomena  of 
the  electrical  discharge. 

"  Before  closing  I  would  i>oint  out  that  these  laboratory  esperimenta 
are  not  onsuggestive  in  reference  to  larger  qnestlons.  It  has  long  be«i. 
and  still  is,  a  disputed  question  whether  a  display  of  the  aurora  bcavalia 
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over  tabes  place  atony  cousiderable  elevation  above  tbe  earth's  sorfoce. 
On  the  one  hand  observations  are  cited  giving  a  not  onf^aent  eleva- 
tion of  nearly  200  miles,  while,  on  the  other,  experimeate  with  vacnam 
tnbes  appear  to  limit  the  range  to  leas  than  forty  miles.  The  observa- 
tion is,  perhaps,  a  doobt^  one  at  best;  it  is  not  easy  to  fix  the  posltioD 
of  so  foint  and  flickering  a  phenomenon,  and  it  is  perhaps  even  more 
difflcolt  to  identify  a  particular  phase  of  it,  when  seen  from  two  distant 
IioBitions."    {Nature,  XXT,  p.  643.) 

J.  B.  Gapron,  in  some  remarks  on  the  anrora  and  the  spectnun,  aays; 
"I  again  plead  the  necessity  for  spectrnm  obaervation;  it  is  certainly 
possible  that  some  gas  may  exist  In  the  upper  regions  of  the  anrora 
giving  rise  to  the  citron — ^perhaps  to  the  red — lines,  bat  it  still  remains 
ail  nnexplained  fact  that  snch  a  gas  has  hitherto  failed  to  be  recognized 
in  any  other  body,  celestial  or  terrestrial.  The  electrical  discharges  in 
vaoaum  tnbes,  as  tested  by  Professor  Stokes'  prism  and  slit,  no  more 
represent  the  aurora  than  did  the  cirrus  (doud  illuminated  by  the  light 
of  the  moon.  I  would  invite  all  spectroscopists  armed  with  suitable 
instruments,  persistently  to  retain  accorate  miciometer  readings  of  the 
aurora  spectrum.  The  approximate  places  of  the  lines  are  pretty  well 
established;  but  their  actnal  length  of  wave  positions  is  mach  wanted." 
{Nature,  ixv,  p.  53.) 

Nordenskjbld,  at  the  Vega  winter  quarters,  observed  but  rarely  any 
brilliant  anroree,  but  the  more  remarkable  phenomenon  consisted  in  a 
luminous  taalo-Iike  arc,  not  distributed  into  rays,  and  cbuBcterized  by 
its  feeble  brilliancy  as  well  as  by  the  remarkable  quietness  of  the  whole 
phenomenon;  this  was  neariy  always  visible  on  the  northeastern  part 
of  the  horizon,  its  summit  being  at  an  altitude  of  &om  6  to  12  degrees. 
Hour  after  hour  and  day  attee  day  this  arc  remained  unchanged ;  figura- 
tively it  was  accompanied  by  one  or  several  exterior  aios.  His  obser- 
vations and  measurements  have  led  him  to  the  following  conclusions  as 
to  the  natnre  of  anrorffi:  "Our  globe,"  he  says,  "even  during  a  mini- 
mum anrora  year,  is  adorned  with  an  almost  constant  crown  of  light, 
single,  donble,  or  multiple,  whose  inner  edge  was  nsnally,  daring  the 
winter  of  1878--'79,  at  a  height  of  about  0.03  radins  of  the  earth  above  its 
surface;  whose  sor&ce  was  somewhat  under  the  earth's  surface,  a  littie 
Dorth  of  the  magnetic  pole,  and  which,  with  a  diameter  of  about  0.32 
rsdioB  of  the  earth,  extends  in  the  plane  perpendicular  to  the  earth's 
radios  and  passing  through  the  center  of  this  luminous  ring."  (Nature, 
IXT,  p.  321.) 

ITordenskjold  concludes  that  there  are  five  different  regions  situated 
around  the  aurora  pole  where  the  glory  would  appear  under  qaite  differ- 
ent a^>ectfi.  In  the  fint  circular  region  within  S^  of  the  anrora  pole, 
the  glory  is  visible  only  as  a  luminous  mist  or  a  veiy  low  bow  in  a 
direction  opposite  to  the  aurora  pole.  In  the  teeartd  region  between  S° 
and  16°  region,  the  common  ring  of  aurora  mast  be  seen  as  a  luminous 
bow,  the  upper  part  of  which  is  opposite  the  aurora  pole.    In  the  third 
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region  between  16°  and  20°  region,  the  oommon  arc  mofit  be  in  the  sea- 
ith,  bot  tbis  light  is  so  small  in  comparison  with  the  ray  anrora,  that  it 
most  draw  bat  Uttle  attention.  The/ourth  region  is  a  belt  between  2/y> 
and  SS'^  distant.  Hero  the  anrorte  nsnally  begin  with  a  Inminooa  bow 
in  the  magnetic  north,  ont  of  which  spread  radiant  beams  either  into 
free  space  or  to  another  ring.  The  fifth  region  lies  between  28°  and  36° 
distant ;  the  interior  circles  of  the  glory  are  not  seen  in  this  region. 
{Nature,  Tixv,  p.  S72.) 

Weyprecht,  shortly  before  his  death,  published  a  "  Paodoal  lutxodac- 
tion  to  the  Observations  of  A  nrorse,"  &c.  (Vienna,  1881),  in  which  he  re- 
peats the  important  classification  of  auroral  forms  given  in  his  NordUekt- 
Beobach^ngen.  For  ubservatioua  on  the  altitude  of  aurone,  with  a  view 
to  calcolatioa  of  height,  he  recommends  a  simple  instrament,  consisting 
of  a  tabe  with  an  eye-piece,  movable  in  a  magnetic  meridian,  and  with 
an  altitade  circle  reading  to  i°.  The  tube  most,  be  attached  to  the 
end  of  the  axis,  so  as  to  be  capable  of  sweeping  the  entire  meridian. 
The  observations  ehoold  be  repeated  at  short  and  regular  intervals,  and 
both  the  npper  and  lower  edges  of  the  arches  sbonld  be  observed,  thos 
giving  at  once  the  mean  altitade  and  breadth  of  the  bands.  If  the 
"dark  eegment"  is  visible,  its  mean  height  and  the  azimnth  of  its  sam- 
mit  most  be  observed,  as  it  probably  indicates  the  direction  of  the  origin 
of  the  anrora.  If  a  corona  is  formed  the  approximate  positiou  of  its 
center  mnst  be  observed.  Another  method  of  determining  the  position 
of  the  corona  is  by  measuring  tba  direction  of  the  rays  of  which  the 
arches  are  formed.  This  is  best  done  by  measuring  tbeir  inclination 
fh>m  the  perpendicular  in  two  azimuths  90°  apart.  If  the  tube  we  have 
mentioned  be  provided  with  an  azimuth  cirele  and  cross-vires  in  the 
eye-piece,  with  a  position  circle  reading  to  J°,  this  is  readily  accom- 
plished, the  perpendicular  being  verified  by  observation  of  a  plumb 
line.    [Nature,  July,  1881,  ixiT,  p.  241.) 

The  aurora  was  remarkably  frequent  at  Stykkisholm,  Iceland,  during 
the  winter  of  1880-'81.  From  September  5,  when  the  first  aurora  of  the 
season  was  observed,  to  February  28,  to  which  date  the  observati<HiB 
have  been  received,  aurone  were  seen  on  forty-five  nights,  viz,  five  in 
September,  eleven  in  October,  four  in  2Tovember,  eight  in  December, 
twelve  in  January,  and  five  in  Febmary,  the  phenomena  being  very 
brilliant  on  September  29,  December  23,  January  31,  and  February  5. 
[Nature,  Jnly,  1881,  ixiv,  p.  261.) 

Prof.  Sophus  Tromholt  has  published  the  results  of  a  disousBion  of 
839  observations  of  the  aurora  borealis,  at  132  Scandinavian  stations 
on  164  nights,  between  September,  1878,  and  April,  1879.  These  obser- 
vations are  classified  under  four  heads  in  accordance  with  (1)  longitade 
and  latitude  of  stations;  (2)  time  of  year  and  age  of  moon;  (3)  color, 
altitude,  and  form  of  streamers;  (1)  sound.  Herr  l^mholt  conwden 
that  it  may  be  accepted  as  certain  that  the  aurora  is  a  local  phenome- 
non, cireumacribed  by  narrow  limits,  and  manifested  at  inconsiderable 
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distaDces  from  tbeeartb^a  snrfnce;  tbatth«  light  is  generally  white  and 
less  often  red  or  green,  hot  in  latttndes  higher  than  Bergen  it  not  on- 
freqnently  ^reaenta  Bpeetral  colors;  and  that  the  accompaninient  of 
Bonnd  is  an  indispatable  &ct.  Professor  Tromholt  Btill  continnes  hit 
obeervations  of  the  anrora  borealis,  to  which  he  has  devoted  his  atten- 
tion for  many  yeaj«.  It  is  his  intention  to  make  a  catalogae  of  every 
recorded  manifestation  of  the  northern  light  in  Norway ;  and  for  this 
purpose  he  requests  the  co-operation  of  other  ohservera,  and  will  be 
gratefdl  for  refereuoe  to  any  foreign  soorces  of  information,  such  as 
ships'  logs,  jonmals,  weather  tables,  almanacs,  &c.,  which  might  yield 
materials  towards  the  better  elucidation  of  this  phenomenon,  (NaUire, 
xmi,  p.  84.) 

Prof.  Sopfans  Tromholt  has  published  a  complete  catalogue  of  anro> 
ras  observed  in  Korthem  Greenland  from  186S  to  1880.  He  s^s  that 
at  Oodthaab  t^e  aurone  aie  seen  almost  exclusively  in  the  southern 
sky  and  very  rarely  in  the  north,  while  at  the  sonthem  part  of  Green- 
land he  has  seen  more  intense  anrone  thronghont  the  whole  sky.  The 
nnmber  of  observed  anrone  is  direcUy  proportionate  to  the  brighbkcss 
of  the  sky,  as  shown  by  the  following  figures ; 

Gtondiness  ...    1.6    1.7    1.8    1.8...  3.2    3.3    3.4    3.6 
Annme 7.0    7.0    5.0    6.0....2.9    2.7    2.5    IJS 

After  reducing  the  observed  anrone  to  what  they  would  have  been 
at  a  nniformly  dear  sky  he  obtains  the  following  series: 

yo.  solar  spots 23.5      6.1    18.3    60.1    107.0    133 JS    98.6    89.4 

Ko.  aurora 86.2    01.3    67.4    80.9      S1.7      66.5    32.0    46.0 

No.  solar  spots 61.7    32.1    11.6      13.6        6.8      2.2    16.3 

No.auror» 71.8    97.0    95.0    102.0      73.0    85.2    83.3 

The  antJior  finds  that  the  location  of  the  amoral  belt  is  subject  to 
oscillations  moving  northward  during  the  minimum  solar  spots  and 
Bouthward  during  the  maximum.    {Nature,  xxn,  p.  130.) 

Prof.  Sophus  Tromholt  has  for  several  years  confined  himself  to  the 
investigation  of  auroras,  and  has  published  a  monograph  on  that  of 
Mandi,  1880,  as  well  as  a  catalogue  of  those  observed  in  Norway  in  1878 
Mid  ^B.  He  states  that  he  will  occupy  Eantokeino  (In  Finmark,  Nor- 
way), during  the  winter  of  1882  and  '83,  in  order  to  make  corresponding 
obaervations,  and  he  earnestly  advocates  Uie  establishment  of  special 
anrora  observatories.  To  this  central  instittite,  Drontheim,  he  would 
have  an  Scandinavian  observers  report  regolariy.  (Naluro,  XXVI, 
pp.  220, 221.) 

XI. — a  Befbaotioh  and  Mibagb.  b  Halob. 

Glasenapp  of  Pnlkova  communicates  preliminary  results  of  study 
into  atmospheric  refhiction.  The  want  of  concentricity  of  sheets  of  ab 
of  equal  density  produces  a  certain  variation  in  the  normal  refraction 
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pvea  in  the  tables;  tbe  Bnrfaccs  of  eqnal  density  produce  a  certain 
variation  tcom  the  normal  refraction  given  in  the  tables;  the  sorfaces 
ofeqaal  density  being,  aeamle,  inclined  to  some  degree  instead  of  being 
horizontal,  and  the  degree  of  iiicliDation  being  snbmitted  to  a  certain 
periodicity  daring  a  whole  year,  there  necessarily  arises  &om  this  caase 
a  certain  oorrectiou  to  be  applied  to  the  position  of  a  star,  mach  like  that 
of  the  annual  parallax  and  aberration,  and  which  might  be  described  as 
'tpaxallaxof  refiraction."  An  this  correction  must  obvionsly  affect  the 
valaes  of  the  annoal  parallax  and  of  aberration,  it  is  easy  to  understand 
the  neoessity  of  determining  its  trae  valne  with  mach  accnracy.  The 
valaes  dedaoed  by  Glasenapp  for  the  etars  of  i  Urate  Majoris,  i  and  ff 
Draconis,  are  —  O."04,  — 0."11,  and  — 0."11,  which  figares  would  explain 
to  a  certain  extent  the  negative  parallaxes  received  by  M.  Nyseu  (^'Ku- 
tation  der  Erdaxe"),  and  which,  respectively,  are  — 0."03  —  0."05,  and 
— <}."06.  The  whole  work  of  M.  Olaaenapp  on  this  subject  will  soon  be 
published.    {Nature,  ttttt,  p.  373.) 

Professor  Tait  communicates  to  tbe  Boyal  Society  of  Edinburgh  a 
valuable  communication  on  the  subject  of  mirage.  He  has  discovered  the 
simple  assumption  as  to  the  law  of  the  variation  of  density  in  a  stratum 
of  air  near  the  earth's  surface  «hich  is  necessary  and  sntBcient  to  ex- 
plain the  simultaneous  appearance  of  erect,  inverted,  and  again  erect  im- 
ages which  have  been  frequently  observed,  but  never  before  explained. 
{Nature,  ZXT,  p.  92.) 

Tait,  at  the  subsequent  meeting  of  the  Boyal  Society  of  Edinburgh, 
June  6,  commnnicated  tbe  second  part  of  his  paper  on  mirage,  in  which 
he  proceeded  to  investigate  more  careftUly  that  distribution  of  atmos- 
pheric pressure  which  would  explain  the  mirage  phenomena. 

Two  horizontal  strata  of  uniform  but  different  densities,  separated  by 
a  stratum  whose  density  varies  continuously  from  the  one  to  the  other, 
were  found  to  give  results  in  close  agreement  with  observation.  That 
a  stratum  of  air  should  remain  of  practically  uniform  density,  through 
even  a  comparatively  small  height,  requires  a  lowering  of  t«mperatare 
to  compensate  for  the  dimiuution  of  pressnre  as  the  height  increases; 
but  this  rate  of  change  of  temperature,  Professor  Tait  showed,  was  not 
greater  than  had  been  observed  in  balloon  ascents. 

With  given  thicknesses  of  strata  there  waa  a  critical  minimam  dis- 
tance at  which  mirage  could  be  obtained.  For  greater  distances  there 
were  three  images,  two  diiect  and  one  inverted. 

The  inverted  one  was  always  larger  than  the  lower  direct  one,  but 
only  appreciably  so  wheu  the  distance  of  the  object  approached  this 
critical  minimum  valae,  for  which  the  phenomenon  known  as  "looming" 
became  evident.  The  second  direct  image  is  usually  maoh  the  smtJl* 
eat,  being,  except  at  distances  near  this  same  critical  distance,  so  small 
as  to  be  practically  invisible.  This  seems  fully  to  account  for  ttie  oom- 
paratively  few  instances  in  which  the  three  images  have  been  observed. 
Multiple  inverted  images,  as  observed  by  Scoresby,  were  explidned  as 
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dne  to  thin  socceasive  layers  of  Tarying  density  at  different  heights. 
{yature,  XXTI,  167.) 

In  a  third  commoDicatJon  on  mirage,  Professor  Tait  called  attention  to 
an  elaborate  memoir  by  Biot,  who  had  anticipated  him  in  the  theory  of 
the  curve  of  vertices,  bat  had  not  made  any  farther  ose  of  it.  Utber 
points  at  issue  between  Biot  and  Tait  can  perhaps  be  settled  by  care- 
^ol  measnremeuts  of  the  dip  of  the  horizon  taken  at  different  heights 
above  sea-level.     {Nature,  xxvi,  264.) 

Fonvielle  states  that  during  the  month  of  January,  1882,  a  large  tract 
of  country,  including  Paris,  was  {persistently  covered  by  an  obscnre 
cloud,  or  nebnlosity,  such  that  neither  snn,  moon,  nor  stars  were  visi- 
ble from  the  4th  to  the  26th.  French  meteorologists  were  of  the  opin- 
ion that  this  was  dae  to  a  maaa  of  snow  sufipended  in  the  atmosphere, 
but  as  he  entertained  a  different  opinion  he  determined  to  test  the  ques- 
tion by  ascending  in  a  balloon,  which  he  did  on  January  25,  when  be 
foond  that  not  a  single  flake  of  snow  was  present,  and  that  moreover 
the  thickness  of  the  cloud  did  not  exceed  1,000  feet,  although  it  ren- 
dered the  son  perifectly  invisible  from  the  earth.  When  at  a  height  of 
900  feet  Fonvielle  fonnd  the  efirth  in  its  torn  invisible,  and  at  the  height 
of  2,000  feet,  the  clond  having  been  passed,  and  the  buu  shining  in  a  clear 
blue  sky,  this  nebulous  matter*  appeared  to  him  perfectly  homogene- 
ous and  without  traces  of  crystals  of  snow.  The  temperature  within  the 
cloud  was  about  41<^  F.,  but  above  the  cloud,  abont  2S°  F.  Hoar-frost 
formed  on  the  balloon  when  above  the  cloud,  but  not  when  within  it,  and 
tie  ascertained  that  the  dond  was  realty  formed  of  microscopic  atoms  of  . 
water  in  a  quiescent  state,  and  he  thinks  that  when  snch  atoms  are  set 
in  motion  they  crystallize  into  minute  spicnife  or  hairs,  and  that  these 
observations  go  far  to  explain  the  formation  of"  cirrus"  clouds.  {Nature, 
KXT,  p.  338.) 

Kopp,  in  reference  to  Fonvielle's  observations  of  the  nature  of  the 
nebulous  matter  floating  over  Paris,  states  that  be  thinks  itmore prob- 
able that  the  cloud  was  tbrmed  by  small  drops  of  liquid  water  coolett 
t»elow  the  freezing  point,  but  not  crytallized  or  even  solidilied  until  they 
come  in  contact  with  a  solid  body,  when  the  surface  tension  of  the  drops 
is  immediately  diminished,  and  crystallization  ensues.  "  We  know,"  he 
says,  "from  Dufour's  ol)servations,  that  water-drops,  if  they  are  not  in 
oontact  with  solid  matter  and  are  floating  in  a  mixture  of  oil  and  chlo- 
roform, and  having  the  same  density,  may  be  cooled  down  to — 10  C, 
and  if  they  are  small  enough,  even  to  — 20  C.  Hoar-frost  formed  dar- 
ing hazy  weather  and  with  a  temperature  below  feezing  may  be  due  to 
the  solidification  of  snch  drops  of  mist.    {Nature,  xxv,  p.  385.) 

In  reply  to  the  alwve,  Fonvielle  states  that  as  he  saw  no  signs  of  a 
runtM>w  be  cannot  admit  that  there  were  any  liquid  water-drops  in  the 
cloud.     {Nature,  xxv,  p.  43C.) 

Kopp  replies  to  the  preceding,  that  no  rainbow  should  hare  been 
visible,  for  the  minate  particles  were  not  rain-drops,  but  the  minutest. 
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fog-drops,  sach  as  optical  theories  shov  cannot  possibl;  prodnoe  rain- 
bows.    {Ifature,  XX\,  p.  527.) 

To  this  Fonvielle  replies  that  when  KratzeostAin,  ia  1744,  advocated 
Hallos  opinion  with  regard  to  tbe  vesicular  state  of  tbe  particles  of  fc^ 
and  donds  as  domoustrated  by  tbe  absence  of  rainbows,  he  was  misled 
as  sabseqaent  obaervera  have  been  b;  the  fact  that  the  intensity  of  re- 
flected light  ia  not  safficient  to  show  tbe  rainbow,  and  he  qaotes  an 
observation  by  Faye,  in  1849,  to  the  effect  that  an  electric  orother  brj^t 
light  thrown  apon  a  natural  or  artificial  clond  will  prove  a  convenient 
method  of  investigating  this  snbjeot.    (Nature,  XXT,  p.  629.) 

In  1872~the  present  writer  sketched  ont  the  simple  details  of  a  plan 
.  for  observing  the  heights  of  clouds  at  night  time;  it  consisted  essentially 
in  throwing  a  well-defined  beam  of  electric  or  calciom  light  vertic^y 
upward  and  observing  f^m  a  neighboring  station  the  apparent  altitude 
of  the  bright  spot  visible  on  the  under  side  of  the  olond. 

To  the  preceding,  Dr.  Eopp  saya,  "  There  may  be  difflcnlties  in  the 
way  of  deciding,  by  direct  observation,  as  to  the  form  of  the  clond- 
particles  when  their  globules  are  ci7stalB,  bnt  since  de  Sansanre  sod 
Waller  both  record  the  reanlts  of  microsoopic  observations  it  seems 
I>088ible  to  carry  snch  investigations  still  farther.    (Nature,  xxT,  p.  31.) 

The  qaestions  at  issue  between  Fouvlelle  and  Kopp  have  been  inves- 
tigated by  Eloy,  ayouog  aeronant,  who,  after  having  made  on  interesting 
balloon  ascent  on  the  7th  of  May,  1882,  at  Paris,  has  proposed  a  series  of 
ascents  from  La  Yillette  gas  works,  Paris,  in  order  to  make  special  ob- 
servations on  tbe  nature,  formation,  dimensions,  movements,  and  loca- 
tion of  donds.  In  the  ascent  of  Hay  7,  starting  at  mid-day,  he  reached 
an  altitude  of  1,900  meters,  where  the  temperature  was  higher  than  at 
1,400  meters.  He  found  a  sontbeast  current  up  to  300  meters,  and  also 
again  above  1,400  meters,  bat  a  northeast  current  in  the  interior. 
(Nature,  XXTI,  pp.  67  and  72.) 

His  subsequent  ascent,  of  May  18th,  was  made  on  the  eleventh  day 
of  a  well-defined  period,  during  which  the  prevailing  wind  was  almost 
without  intennission  a  strong  northeasterly  breese  which  had  been 
detrimental  to  agricnlture.  The  sky  was  clear,  deep  blue,  and  the  air 
cold  and  dry.  A  large  number  of  dense,  small  comnli,  dark,  well  deBned, 
with  round  edges,  were  seen  carried  by  with  the  wind  almost  withont 
intermission,  except  during  the  eclipse,  when  the  weather  was  magnifi- 
cent. This  period  having  terminated  only  on  the  20tb,  by  a  total 
change  of  wind,  tbe  observations  taken  may  be  considered  as  giving 
a  fair  idea  of  tbe  atmospheric  conditions  which  prevailed  dnring  so 
many  days.  These  clouds  were  floating  at  an  altitude  of  more  than  2,000 
meters,  and  very  cold,  tbe  thermometer  having  descended  abruptly  to 
40  and  60  centigrade.  When  crossing  this  clond,  the  aerial  trav^eis 
perceived  no  isolated  flakes  of  snow,  bnt  tbe  air  seemed  illuminated  by 
sndden  tights,  as  if  rays  traveling  from  the  sun  had  been  reflected  by 
jninnte  icy  particles.    The  balloon  having  ascended  to  the  upper  surface 
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of  the  cloadH,  and  travelled  daring  more  than  an  honr  ont  of  the  Tiew 
of  the  land,  the  aeronaats  were  unable  to  perceive  the  aoreole  ronnd 
the  ehade  of  the  ballooo,  which  remained  vieible  doring  tiie  whole  of  the 
ezonrsionon  the  upper  face  of  the  cloads.  I  expUiu  this  circnmatance 
by  the  fitct  that  the  olond  was  formed  by  aolid  water  and  that  the  aore- 
ole was  less  brilliant,  the  same  relation  between  these  two  phenomena 
exieting  for  luminosity  as  between  haloa  and  rainbows.  The  aeronaats, 
having  remained  at  an  altitude  of  two  to  tliree  hnndred  metera  from  the 
clouds,  were  ooable  to  perceive  the  colored  rings  which  were  visible 
to  me  and  U.  Brissonct,  navigating  only  at  a  few  meters  above  similar 
legions  of  icy  particles.  It  ma;  have  also  occnrred  that  our  friends 
were  blinded  by  the  light  from  the  sun,  which  at  four  o'clock  was  very 
powerful,  and  so  detrimental  to  their  eyes  that  before  entering  the 
cloods  they  were  nnable  to  look  fixedly  at  the  earth  to  ascertain  their 
path.  It  is  the  first  time  I  have  heard  of  aeronauts  having  ezperienoed 
the  want  of  colored  spectacles  to  inspect  our  planet.  (Nature,  xxri, 
p.  89.) 

The  effect  of  haze  upon  the  telescopic  deflnitioD  of  stars  has  been  ob- 
served by  O.W.  Boyston-Pigott.  He  gives  several  illastratioos  of  the 
extreme  »teadine»»  and  perfect  definition  of  astronomical  ot^ects  ex- 
amined through  slight  haze,  very  especially  the  haze  due  to  the  London 
fog.  He  snggeste  that  the  efiect  of  haze  is  apparently  to  diminish 
the  intensity  of  rei^raction,  bat  the  explanation  commonly  received  is, 
we  believe,  that  the  haze  acts  by  way  of  equalizing  the  distributioa  of 
heat,  thus  diminishing  the  cnrreots  of  hot  and  cold  air,  to  which  the 
phenomena  of  scintillation  are  largely  due.    (Nature,  xxr,  p.  77.) 

J.  J.  M,  Perry  communicates  some  data  on  the  fitness  of  the  climate 
of  Alnwick,  in  Northaml>erland,  for  astronomietd  observations.  The 
summary  for  one  year  (1881)  is  as  follows  (the  review  is  rather  an 
ioetructive  one,  as  showiog  the  great  amonot  of  work  accomplished  by 
English  astronomers  in  spite  of  the  climatic  obstacles) : 

Two  bnndred  and  twenty-nine  nights  were  completely  overcast ;  61 
were  partially  so  (but  of  these  4  were  too  cloudy  for  observations) ;  and 
86  were  clear.  Thus,  132  nights  ought  to  have  been  available  for  ob- 
aervations.  Of  these  the  definition  on  64  was  very  bad,  on  9  bad,  on 
14  fair,  and  on  2  very  fine.  Wind  prevented  observations  on  16  nights, 
frost  and  snow  combined  on  16,  on  2  frost  alone,  and  on  1  enow  alone. 
On  161  was  absent  from  home,  and  on  3  engaged.  Total,  132.  (Nature, 
XXT,  p.  317.) 

XII. — a  Periodicity  and  sdh-sfois. 

An  anonymons  writer  in  Katnre  gives  a  table  of  mean  deitartures  of 
the  monthly  temperatares  from  their  normal  valoes  for  a  hundred  years 
in  England.  He  conclndejB  that  those  winters  which  give  a  mean  tem- 
perature 3^  in  excess  were  immediately  followed  by  sommeis  warmer 
than  osual.    (Nature,  xxTl,  p.  36.) 
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H.  0.  Fox  has  iarestigated  the  laws  which  regulate  the  saccession  of 
temperature  and  raiofbU  in  the  climate  of  Londoo,  with  the  following 
resnlts  among  others: 

1.  A  cold  spring  is  very  prone  to  be  followed  byaoold8ammer,acold 
summer  tends  to  be  followed  by  a  cold  antumn,  and  a  cold  antomn  has 
a  slight  tendency  to  be  succeeded  by  a  winter  of  low  temperature. 

2.  Warm  snmmers  are  generally  followed  by  warm  aatnmns. 

3.  In  no  fever  than  eight  out  of  the  twelve  months  (that  is,  in  every 
one  except  Febmaiy,  March,  May,  and  October),  very  km  temperature 
tends  to  be  prolonged  into  the  sncceeding  month. 

4.  If  Jane,  Jaly,  AnguBt,  or  December  be  warm,  the  next  month  will 
probably  be  n  warm  one  also. 

5.  Two  months,  Jane  and  July,  tend,  when  very  dry,  to  be  followed 
by  dr}-  ones.  On  the  other  hand,  a  dry  Angnst  indicates  the  probability 
of  a  u>et  September. 

6.  A  wet  December  is  apt  to  be  sacceeded  by  a  wet  January. 

In  addition  to  the  foregoing  there  are  also  a  few  instances  in  which 
the  rainfall  of  certain  mouths  appears  to  be  definitely  related  to  antece- 
dent extremes  of  temperature,  and  vice  ver«a.    Thus: 

7.  If  Angost  or  September  be  warm,  the  ensoing  September  or  Octo- 
ber inclines  to  be  wet.  If,  on  the  other  hand,  September  or  Xovem1>er 
be  cold,  the  sncceeding  October  or  December  is  likely  to  be  a  dry  month. 

8.  If  Febmaiy,  June,  or  July  be  very  dry,  the  next  month  has  a 
strong  tendency  to  be  warm. 

9.  If  Janaary,  March,  or  April  be  wet,  we  may  also  exjiect  the  next 
month  to  be  a  warm  one.  But  a  wet  Mayor  July  gives  a  strong  proba- 
bility of  cold  weather  in  Joqe  or  Angnst  respectively.  {Naivrt,  xxii, 
pp.  446,  446.) 

Buchan  has  published  a  paper  on  the  diurnal  period  of  thuuder-atormB 
iu  Scotland.  There  are  two  well-marked  types  of  thunder-storms,  the 
one  oconrring  in  the  snmmer  months,  and  having  its  daily  maximnm 
frequently  from  1  p.  M.  to  6  p.  M.,  and  the  other  occurring  in  the  winter 
months,  with  ite  maximum  from  0  p.  H.  to  3  A.  M.  Stations  in  the  e»»t- 
em  division  of  the  country,  where  the  annual  rainfall  is  small  or  only 
of  moderate  amount,  have  all,  or  nearly  all,  their  thnnder-storms  during 
the  summer  months ;  whereas  in  the  west,  or  where  the  chmate  is  wet 
and  the  rainfall  heavy,  a  very  considerable  portion  of  the  thunder- 
storms occnr  daring  the  winter  months,  and  these  ure  nearly  always  of 
short  duration,  and  are  the  accompaniments  of  the  winter  cyclones  of 
Northwestern  Europe.    {Natvre,  xxii,  p.  594.) 

In  a  paper  on  the  secular  inequalities  in  terrestrial  climates  depend- 
ing on  the  perihelion,  longitude,  and  eccentricity  of  the  earth's  orbit, 
read  by  Bev.  Dr.  Samael  Haaghton,  of  Trinity  Oollego,  Dnblin,  he 
shows  that  the  two  inequalities  in  question  depend  apon  terrestriiil 
radiation  only,  and  in  no  way  upon  sun  heat. 

Having  noticed  that  the  hottest  and  coldest  times  of  the  day  follow. 
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DOOH  and  midnight  by  an  interval,  often  ooosideroble,  and  in  like  manner 
that  the  hottest  and  coldest  days  in  the  year  follow  midsommer  and 
midwinter  by  an  interval  often  of  many  days,  Dr.  HanKhton  sav  in 
these  facts  a  close  analogy  with  the  diurnal  tides,  which  follow  the  son 
or  moon's  meridian  passage  by  an  interval  of  some  hoars. 

Using  Ferrel's  temperature  tables,  Dr.  Hanghton  finds  the  following 
maximum  secnlar  ranges  of  meui  annual  temperature  for  the  respect- 
ive zones  aroond  the  whole  earth ; 

JfoziRiant  leeular  ranft*. 
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This  table  shows  that  the  average  maximnm  effect  of  the  astronomical 
causes  involved  in  perihelion  longitude  can  never  exceed  5°  F,  in  the 
northern  hemisphere,  and  barely  exceeds  1<>  F.  in  the  southern.  The 
observed  grvat  ranges  of  climate  between  the  Carboniferoos  and  the 
Glacial  epochs  therefore  required  some  other  elucidation,  {Naturey 
XXTT,  p.  93.) 

At  the  Cincinnati  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science,  held  in  August,  1881,  Mr.  W.  J.  McKee  read  ft 
paper  on  a  contribation  to  Groll's  theory  of  secnlar  climatic  changes. 

Ur.  Frederick  Chambers  sammarizes  the  soD-epot  studies  of  Charles 
Chambers,  Brovm,  HiU,  Archibald,  Blaoford,  and  Mildmm,  and  con- 
clndes  that  the  relations  with  terrestrial  meteorology  must  be  stndied  in 
greater  detail — ^which  work  he  has  himself  undertaken.  Commencing 
with  the  daily  abnormal  barometric  variations  observed  at  several 
■  stations  in  Western  India,  it  was  soon  found  that,  as  the  time  over 
which  an  abnormal  barometric  finctuation  extended  became  longer  and 
longer,  the  range  of  the  floctnation  became  more  and  more  nniform  at 
tbe  various  stations,  thus  leading  to  the  condnsion  that  the  abnormal 
variations  of  long  duration  affect  a  very  wide  area.  To  test  this  infer- 
ence it  became  necessary  to  compare  the  observations  recorded  at  Bom- 
bay with  those  of  some  distant  tropical  station.  Batavia  was  chosen, 
and,  on  plotting  the  d^y  observations  side  by  side  with  those  of  Bom- 
bay, the  degree  of  accordance  between  them  was  found  to  be  truly 
surprising  considering  bow  far  the  two  stations  are  apart.  The  monthly 
abnormal  variations  were  then  plotted  and  smoothed  down  by  taking 
nine  months*  means.  The  curves  obtained  in  this  way  for  Bombay  and 
Batavia  were  then  found  to  be  almost  identical  inform,  but  with  tliis 
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very  remarkable  difference:  the  otinw  /or  Bataria  was  seen  to  lag  very 
pergiataUlyfor  about  on*  month  behind  the  Bombay  mtree.  Similar  corves 
were  obtained  for  all  of  Archibald's  tropical  stations,  and  for  tbe  aan-spot 
ooes  pcbliahed  in  PhiioaophictU  Trantaetiont,  1870. 

The  general  resemblance  of  all  these  carves  to  each  other  is  very 
remarkable;  indeed,  if  the  Mauritias  cnrves  for  the  years  1867  and  18M 
be  exclnded,  there  is  scarcely  a  single  prominent  feature  in  any  one  of 
the  cnrves  which  is  not  reproduced  in  the  others.  It  appears,  then,  Uiat 
these  long  atmospheric  waves  (if  sacb  they  may  be  called)  travel  at  a 
very  slow  and  variable  rate  round  the  earth  &om  west  to  east,  like  the 
cyclones  of  the  extra-tropical  latitudes. 

A  glance  at  the  barometric  and  sun-spot  cnrvee  ie  sufficient  to  show 
that  the  irregular  and  frequent  flactnatjons  of  pressnro  are  relatively 
much  larger  than  those  of  sun-spots.  The  prime  curves  were  therefore 
etiU  fbrther  smootbed,  and  ftom  this  comparison  it  appears  that  the 
epochs  of  mazimam  and  minimum  barometric  pressnre  lagged  behind 
the  corresponding  epochs  of  minlmom  and  mazlmnm  solar-spotted  area 
at  an  interval  varying  from  abont  six  months  to  nearly  two  and  a  half 
years,  or  at  an  average  interval  of  abont  one  year  and  eight  months. 
From  a  comparison  with  the  records  of  fomlnes  in  Asia,  it  appears  that 
widespread  and  severe  fomtnes  are  generally  accompanied  or  immedi- 
ately preceded  by  waves  of  high  barometric  pressure. 

Tf  the  conclnsions  arrived  at  from  the  above  comparisons  of  abnormtd 
barometric  variations,  sun-spots,  and  past  famines  be  admitted,  it  is 
clear  that  they  at  once  present  the  means  whereby  future  fbmines  may 
possibly  be  foreseen.    The  conclusions  are,  briefly : 

1.  That  variations  of  the  solar-spotted  area  are  snooeeded  many 
months  afterwards  by  corresponding  abnormal  barometric  variations. 

2.  That  abnormal  barometric  variations  in  the  tropics  travel  at  a  very 
slow  rate  round  the  earth  fW>m  west  to  east,  arriving  at  west^ly  stations 
several  months  before  they  reatdi  more  easterly  ones. 

3.  That  famines  follow  in  the  wakeof  waves  of  high  barometric  presa- 
ore. 

Hence,  it  follows  that  there  are  two  methods  by  which  early  intima- 
tion of  the  approach  of  these  meteorological  distnrbances,  wbicfa  are 
attended  by  famines,  may  possibly  be  obtained: 

1.  By  regular  observation  of  the  solar-spotted  area,  and  early  ledae- 
tion  of  the  observationa,  so  as  to  obtain  early  information  of  onnwat 
changes  going  on  in  the  snn. 

2,  By  barometric  observations  at  stations  differing  widely  in  longitude, 
and  the  early  c(»Dniunication  of  the  results  to  atatons  sttaat«d  to  the 
westward.    (Nature,  December,  1880,  xzin,  pp.  81-110.) 

E.  D.  Ardiibald,  remarking  on  the  fact  that  the  British  Government 
has  sent  an  observer  to  Leh,  India,  11,000  feet  altitude,  for  the  mainten- 
ance of  direct  daily  obserratioDS  of  the  sun's  beat,  quotes  the  fiiUowing 
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table  of  the  depftrtnres  of  the  annual  averagea  of  certain  meteorological 
elements  from  their  normal  valnea : 
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The  above  flgnres  are  based  on  the  meteoroloeioal  observatioDs  for 
the  whole  of  India,  and  are  therefore  &ee  from  all  minor  local  pecoliaii- 
ties.  The  meteorological  conditions  are  evidently  sabject  to  much  more 
violent  variations  than  are  the  solar  spots ;  bat  Archibald  and  Profea- 
sor  Hill  seem  to  regard  these  figures  as  fovoring  the  hypothesis  that 
the  son  radiates  most  beat  to  the  earth  in  the  yeaia  of  fewest  spots. 
(Natitre,  zxr,  p.  316.) 

W.  8.  JevoDS  advocates  the  theory  that  there  is  some  relation  be- 
tween  the  solar  spots  and  the  commerdal  crises.  He  gives  in  parallel 
colomiis  the  nnmber  of  bankruptcies  and  the  corresponding  year,  as 
follows : 
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{NatKrt,  xm,  p.  226.) 
Dr.  Doberck  has  made  a  compansoo  between  annnal  raiofoll  (0) 
recorded  at  Markree  observatory  during  forty  years  and  the  relative 
son-spot  numbers  (R)  of  Pro£  K  Wolf.  He  finds  that  the  following 
formula  approximate  represents  the  connection  between  these  two 
data: 

Inehea.       Inohm. 

0  =  46.492  +  0.06948  (R — B8-91) 

But  this  result  must  be  considered  to  be  a  purely  local  matter  and  ta 

be  based  npon  somewhat  insufficient  data.    The  general  agreement  of 

the  computed  and  observed  rain&Us  is  not  specially  aatis&ctory.    {Nit- 

ture,  xxn,  p.  367.) 

Balfoor  Stewart  reviews  the  results  hitherto  arrived  at  as  to  the 
oODoection  between  solar  spots  and  terrestrial  temperature,  pressure, 
magnetism,  Ac.,  and  concludes :  We  thus  peroeive  how  strong  the  evi- 
dence is  in  fikvor  of  some  connection  between  the  state  of  the  son's 
surface  and  terrestrial  meteorology,  while  at  the  same  time  it  is  unmis- 
takably Indicated  1^  all  dements  that  this  connection  is  of  socb  nature 
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BB  to  imply  that  the  ann  is  most  powerfal  where  there  ore  most  spota 
ou  his  surface.  Add  to  this  that  the  speotrosoopio  obsenratioiis  of 
Lovkyer  sod  others  tend  in  the  same  directioD,  as  well  as  sncb  acti- 
Dometrio  lesnlte  as  we  have  been  able  to  procure,  chiefly  throagh  tlie 
labors  of  Mr.  Heunesey,  at  Dehra>DhooD  and  Mnssoorie.  (Saturtf 
zxm,  p.  237.) 

B.  Stewart  poblishes  the  obsen'Otions  of  the  height  of  the  rlTer  Kile, 
dedaced  from  a  graphic  repreeeatation  of  the  re^ogs  above  the  Eero 
of  the  Oairo  nilometer,  made  every  five  days  daring  the  years  1849  to 
1878,  whence  he  dedaced  the  following  approximate  relative  qnantities 
of  water  discharged  by  the  river  each  year: 
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Stewart  formulates  the  following  concloBions: 

1.  The  onrve  representing  the  heights  of  the  river  Nile  and  that 
representing  the  dates  of  maximom  height  are  very  like  each  other,  » 
maximnm  height  corresponding  generally  to  a  late  date  of  maximnm 
rise. 

2.  There  is  also  considerable  likeness  between  the  Nile  curve  and 
that  for  the  river  Thames. 

3.  Thwe  appears  to  be  a  maximnm  in  these  carves  at  or  somewhat 
after  the  date  of  maximum  san-spota,  but  they  have  more  than  one 
maximam  for  one  snn-spot  cycle. 

It  would  be  extremely  interestiug  if  this  comparison  could  be  still 
fbrther  extended.    (Nature,  zzr,  p.  269.) 

Prof.  Balfour  Stewart  communicated  to  the  mathematical  and  phys- 
ical section  of  the  British  Association  for  the  Advancement  of  Sdcnoe 
a  paper  on  the  similarity  between  meteorolo^cal  and  magnetic  weather, 
by  which  terms  he  designates  the  very  variable  nltematioDB  and  beha- 
vior of  the  magnetic  needles.  This  is  a  repetition  of  a  paper  read  before 
the  Boyal  Society,  and  shows  that  in  Jnly,  Aagnst,  and  December  the 
declination  range  flnctnaCion  precedes  the  corresponding  tempeiatore 
range  flnctnation  by  twelve  days,  whereas  in  February,  Much,  and  April 
it  precedes  by  only  five  days. 

In  a  second  papw  Professor  Stewart  deals  with  a  supposed  ooonectioD 
between  the  heights  of  rivers  and  the  nnmber  of  snn-spota.  He  finds 
that  the  ITile  agrees  with  European  rivers,  and  exhibits  a  maximnm 
about  the  time  of  maximum  sun-spots,  and  predicts  that  for  the  our- 
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reut  year  (1882)  tlie  masimiiiB  height  of  the  Kile  will  be  attained  saoie- 
wbat  late  in  the  seasou.     {Natvre,  XXTI,  pp.  448,  449.) 

J.  P.  O'Beilly  says :  "  So  far  as  I  can  see  there  will  lie  a  famine  in  the 
Kiger  Biver  valley  this  year,  as  there  has  been  a  complete  failure  of  the 
first  crop  from  drongbt,  and  there  has  been  no  chance  of  patting  in  the 
second  crop  from  the  same  reason. 

"  The  regimen  of  the  waters  of  such  great  rirets  as  the  Nile,  the  Niger, 
and  the  Congo,  both  as  to  quantity  and  periods  of  rise  and  fall,  most  b^ 
closely  related  to  the  meteorologic^  conditiou  of  the  highlands  of  Afiica, 
so  little  known  to  as,  so  extensive,  and  yet  so  inacceBsible  to  ns  for  ob- 
servation. May  it  not  be,  therefore,  assumed  that  the  comparative  and 
continnoos  stady  and  observation  of  those  rivers,  as  regards  their  vol- 
Dmes  and  periods  of  rise  and  f^,  would  be  likely  to  furnish  the  most 
valuable  data  for  the  prediction  and  forecast  of  weather  in  Europe! 
Thinking  so,  I  have  suggested  to  my  correspondent  the  advisability  of 
keeping  a  systematio  record  of  the  rise  of  the  river  Niger,  and,  if  possible, 
of  the  water,  withaview  to  their  utilization  for  meteorological  purposes." 
(Nature,  XXTI,  p.  697.) 

M.  Brierley,  of  Port  Said,  writes  that  in  looking  over  data  of  the 
rainfall  at  Bombay  and  comparing  them  with  the  ebb  and  flow  of  the 
Nile  for  the  corresponding  years  &om  1849  to  1880,  inclusire,  he  was  so 
struck  by  the  similarity,  almost  identity,  of  mognitades  that  ho  was  led  to 
copy  them  out,  side  by  side.  Within  a  trifling  fraction  the  whole  of  the  an- 
naal  rainfall  at  Bombay  happens  in  the  months  of  June,  July,  August, 
and  September,  during  which  months  also  the  rainfidls  occur  in  the 
head- waters  of  the  Nile. 

The  great  southwest  monsoon  which  sweeps  over  the  Indian  Ocean 
in  summer  months  produces  a  like  effect  in  both  cases,  inducing  fertil- 
ity and  plenty  alike  on  the  plains  of  the  Concan  of  India  and  the  Delta 
of  Egypt  It  may  be  mentioned  that  the  lowest  ebb  of  the  Nile  always 
happens  in  June,  and  the  highest  flood  about  the  end  of  September  and 
the  beginning  of  October.  Brierley's  table  includes  also  Wolf  sun-spot 
numbers  and  the  barometrio  departures  for  India.  (Nature,  October, 
ISSljinv,  p.  632.J 

b  fiXPSOKBTKY.      0  OeOLOGY,  PHTSICAL    OEOaBAPHT,    GlAOIEBS, 

Hydboloqt. 

M.  Faye  has  lately  published  in  Compteg  Rendvt  a  remarkable  paper 
on  the  physical  forces  which  have  produced  the  present  figure  of  the 
earth.  After  remarking  on  the  use  of  the  pendulum  in  determining  the 
flgnnj  of  the  earth  from  series  of  measurements  of  the  intensity  and 
direction  of  the  gravitation  force  at  different  parts  of  the  earth's  sur- 
face, he  draws  attention  to  the  curious  fact  that  while  the  direction  and 
intensity  of  gravity  are  afiiBcted  perceptibly  by  the  presence  of  bills, 
such  as  Schiehallion  and  Arthur's  Seat,  or  even  by  masses  as  small  as 
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the  Great  Pyramid  of  Gizeb,  gigantic  moantains,  8»cb  as  tbe  Hima- 
layas, and  great  elevated  plateaus  and  table-lauds  do  not  affect  the 
pendalnm-indicationB  in  any  sensible  manner,  except  in  oert^n  caaes 
where  npon  elevated  continents  there  appears  to  be  a  veritable  defect 
of  attraction  instead  of  tbe  excess  which  might  be  expected.  Indeed, 
the  obwrrations  are  safBcientlf  striking  to  seem  to  point  to  the  sap- 
position  that  not  only  under  every  great  mountain,  bat  even  aader 
the  whole  of  every  large  continent,  there  are  enonnoos  cavities.  More 
than  this,  the  attractions  at  the  snrfece  of  all  the  greatooeans  appear  too 
great  to  agree  with  the  distribation  presumed  by  Clairanfs  formola, 
which  is  exact  enough  for  most  porposes.  Sir  G.  Airy's  suggestion 
that  the  base  of  tbe  Himalaya  range  reaches  down  into  the  denser  liquid 
interior,  and  there  displaces  a  certain  amount  of  liquid,  so  that  tbe  ex- 
terior attraction  is  thereby  lessened,  is  one  which,  iaherently  improba- 
ble, fitils  to  have  any  application  in  explaining  why  the  attraction  above 
the  seas  should  be  greater  than  over  the  continents.  U.  Faye  pro- 
pounds the  following  solution  of  the  difflcnl^ :  Und&r  the  ooeaiu  the 
globe  eooU  more  rapidly  and  to  a  greater  d^th  than  beneath  the  turface  of 
ike  oonixnaiU.  At  a  depth  of  4,000  meters  tbe  ocean  will  still  have  a 
temperature  not  remote  from  0°  0.,  while  at  a  similar  depth  beneath 
the  earth's  crost  the  temperature  would  be  not  far  from  IDQo  0.  (aUow* 
ing  33  meters  in  depth  down  for  au  increase  of  one  degree  in  the  inter* 
nal  temperature).  If  the  earth  had  but  one  uniform  rate  of  cooling  all 
overit,  it  would  be  reasonable  to  assume  that  the  solidified  cmst  would 
have  tbe  same  thickness  and  tbe  same  average  density  all  over  it  It  ia 
therefore  argued  that  below  the  primitive  oceans  the  earth's  crust  as- 
sumed a  definite  solid  thickness  before  the  contiqents,  and  that  in  con- 
tracting,  these  thicker  portions  exercised  a  pressure  npon  tbe  fluid 
nucleus  tending  to  elevate  still  farther  the  continents.  This  hypotheus, 
M.  Faye  thinks,  will  moreover  explain  the  unequal  distribution  of  land 
and  sea  aronud  tbe  two  poles ;  the  general  rise  and  &1I  of  coutioents 
being  determinedby  the  excess  of  density  of  thecrust  below  the  oceans, 
and  by  the  lines  or  points  of  least  resistance  to  internal  pressure  beio|f 
at  tbe  middle  of  continents  or  at  the  margin  of  the  oceans.  (JPotitre^ 
IXU,  p.  206.) 

Professor  Geikie  has  made  an  interesting  contribution  to  the  precise 
measurement  of  the  rate  at  which  the  exposed  sorfitoes  of  different  kinds 
of  rock  are  removed  in  the  processes  of  weathering.  The  important  in- 
flnence  of  the  atmosphere  in  geological  problems  needs  elucidation  ftom 
all  sides,  and  it  occurred  to  him  that  data  of  at  least  a  provisional  value 
might  be  obtained  &om  an  examination  of  tombstones  fteely  exposed  to 
the  air  in  graveyards  in  cases  where  their  dates  remained  still  legible 
or  might  be  otherwise  ascertained.  He  accordingly  paid  attention  to 
the  older  burial  grounds  in  Edinburgh,  and  has  gathered  together  some 
foots  which  have  sufficient  interest  and  novelty  to  render  it  desirable 
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that  others  should  make  similar  studies  as  to  tho  preservation  and 
destruction  of  such  stones.    (Nature,  xxu,  p.  104). 

Prof.  F.  Forel  has  published  iu  the  "Archives"  of  Oeneva  several 
memoirs  on  the  variations  in  the  dimensions  of  the  glacier  of  theBhone- 
and  shows  that  very  laige  changes  may  be  due  not  to  any  great  varia, 
tions  of  temperatore  but  to  small  changes  in  tlie  local  distribution  of 
snow  and  rain.  Again,  any  change  in  the  latter  affects  first  the  thick- 
ness of  the  glacier  and  eveotoaUy  its  length,  but  the  latter  effect  is 
specially  felt  only  when  the  immense  snow-slides  that  feed  the  upper 
end  of  the  glacier  have  after  a  long  time  worked  their  way  down  to  the 
lower  end,  so  that  the  location  of  the  end  of  a  glacier  and  its  thickness 
depend  largely  apon  the  snowAdl  of  fifty  or  one  hundred  years  ago. 
(Nature,  IXV,  p.  184.) 

Forel  has  published  investigations  on  the  phenomena  of  glaciers.  He 
concludes  that  molecular  affinity  is  constantly  operating  to  increase  the 
growth  of  the  so-called  crystalline  grains  of  the  glacier,  at  the  expense 
of  the  water  which  permeates  the  capillary  flssares ;  soch  grains  increase 
from  the  size  of  a  small  nut  at  the  upper  end  of  tlie  glacier  to  the  size 
of  a  hen's  egg  at  the  lower  end,  the  increase  of  volume  being  4}  per 
cent,  annually.     (Nature,  xxvi,  p.  89.) 

Naturen,  for  Febraary,  1882,  contains  an  acconnt  of  the  movements  of 
the  Xorwegian  glaciers  daring  the  past  two  centories.  It  wonld  appear 
that  the  vast  system  of  J.uatedal  glociors  have  generally  been  retreating 
since  17fiO,  whereas  up  to  that  time  they  bad  been  advancing  rapidly. 
In  fact,  in  general  the  winters  were  milder  during  the  latter  half  of  the 
last  century.  At  the  present  time  the  glaciers  are  generally  advancing 
again.     (Nature,  xxv,  p.  449.) 

Woeikoff  has  published  an  interesting  paper  on  the  glacial  period 
in  the  last  issue  of  the  Zeitachri/t  of  the  Berlin  Geographical  Society 
(Vol.  XVI,  fasc.  3).  It  iswell  established  now  that  for  tlie  formation  of 
glaciers  not  only  a  sufficiently  low  temperature  is  necessary,  bat  also  a 
sofBcient  supply  of  moistare  in  the  atmosphere.  Thus,  at  the  Woznesen- 
sfcy  gold  mine,  which  lies  at  a  height  of  ^  meters  and  has  a  mean  tem- 
perature of  — 9°  0.,  bat  a  rather  dry  climate,  we  have  no  glaciers, 
nor  in  the  Verkhoyansk  Mountains,  where  the  mean  temperature  is  aa 
low  as  — 150.0,  and  the  temperature  of  January  is  — 48°.6,  To  show 
these  differences  Dr.  Woeikoff  prepares  a  table  of  the  temperatures  at 
the  lowest  ends  of  glaciers,  and  we  see  from  his  figures  that  in  Western 
Norway,  at  the  end  of  the  Justedal  glacier  (400  meters  high),  the  mean 
temperature  is  4^.8  0.;  it  is  6°.8  at  the  end  of  the  Mont  Blanc  gla- 
ciers (1,099  meters) ;  60.8  at  the  end  of  the  Karakorum  glacier,  in  Tibet 
(3,012  meters  high),  and  even  10°  on  the  western  slope  (212  meters)  of 
the  New  Zealand  highlands,  and  T^  on  the  eastern  slope  (235  meters). 
In  other  countries — as,  for  instance,  on  the  Mounkan  Sardyk  Moontains, 
io  Eastern  Siberia  (3,270  meters) — the  mean  temperature  at  the  end  of 
the  glaciers  is  as  low  as  — 10°.2,  and  — 2^,4  in  the  Doghestan  MoontoinB 
H.  Mis.  26 29  iOOqIc 
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of  the  Oaacaaas.  Thas  the  difference  of  mean  temperatures  at  the  lower 
end  of  glaciers  reaches  as  much  as  fully  20°.  Besides,  we  see  that,  pro- 
Tided  the  quantity  of  rain  and  snow  is  great,  gladeis  descend  as  low  as 
212  meters  above  sea-level  in  a  country  (Kew  Zealand)  which  has  the 
latitade  of  Nice  and  the  mean  temperature  of  Vienna  and  Bmssels — that 
is,  higher  tlian  Geneva,  Odessa,  and  Astrachan — whilst  the  averafre  tem- 
perature of  its  winter  is  higher  than  that  at  Florence.  Further,  Dr. 
Woeikoff  discusses  the  rather  neglected  inflnence  of  large  masses  of  snow 
upon  the  temperature  of  a  conntry  during  snmmer,  and  by  means  of  a 
veiy  interesting  calcnlation  be  shows  how  much  the  temperatore  of 
summer  in  higher  latitudes  is  below  what  it  ought  to  be  in  consequence 
of  heat  received  fivm  the  snn,  and  vice  versa  in  winter,  these  differences 
being  due  on  the  one  side  to  there&igeratingpowerof  snow,  and  on  the 
other  side  to  the  heating  powerof  ocean  carrents.  In  a  following  paper 
be  proposes  to  discoss  tbe  other  oanses  which  might  have  influenced  the 
climate  of  different  parts  of  the  earth  during  the  glacial  period.  {Seh 
ture,  Angnst,  1881,  xxir,  p.  364.) 

Woeikoff  contributes  to  the  Zeittchri/tfur  Erdkunde  a  second  memoir 
on -the  climates  favorable  to  glacier  formation,  in  which  he  clearly  indi- 
cates the  principal  orographical  and  meteorological  principles  involved, 
inaccordance  with  the  recent  progressof  meteorology.  Acnrsory  glance 
over  the  present  condition  of  onr  globe  shows  us  that  cold  atone  will  niot 
produce  permanent  snow  and  glaciers  when  vapor  of  water  is  deficient. 
There areno  permanent  snows  nor  glaciersin  the  Terkbqjansk  Mountains 
in  Northeast  Siberia,  yet  at  the  foot  of  them  the  mean  annual  tempera- 
ture is  below  i°  F.,  and  that  of  January  below— 56°  F.  The  reason  is 
that  tbe  snowfall  is  but  small,  and  thus  tbe  snow  is  easily  melted  ia 
snmmer.  In  New  Zealand,  on  the  contrary,  owing  to  tbe  enormous  oiow- 
fall  in  the  mountains,  glaciers  descend  to  abont  700  feet  above  sea-level 
on  the  west  side  (lat  ^°  S.). 

At  this  height  the  mean  annual  temperature  mast  be  abont  50°  F., 
and  snowfall  and  frost  are  of  rare,  occurrence  even  in  wintw.  The  great 
importance  of  an  abundant  supply  of  vapor  being  admitted,  and  thna 
the  necessity  of  surfaces  covered  by  sea,  what  temperatoreofthesnrfooe 
of  tbe  seas  is  tbe  most  favorable  to  tbe  produotioD  of  glacierst  This 
depends  certainly  on  tbe  height  above  sea-level  where  the  a6v6  is  formed ; 
bat  so  far  as  we  consider  lowlands  and  moderate  heights — say,  below 
6,000  feet — tbe  snrfece  temperature  of  the  water  should  not  very  much 
exceed  tbe  freezing  point,  otherwise  tbe  vapor  evaporated  ftx>m  the 
sea  and  condensed  on  the  sarronnding  lands  will  be  rain  and  not  snow ; 
thas  contributing  rather  to  melt  tbe  existing  snow  and  not  to  form  nev 
BDOW-layers.  For  lowlands  and  very  small  elevations  a  temperature 
of  tbe  surrounding  seas  of  aboat  32°  F.  is  that  which  is  most  favorable 
to  the  formation  of  snow,  and  if  tbe  last  is  falling  in  sofSclent  quanti- 
ties to  form  permanent  snow  and  glaciers. 

Tbe  deeper  and  opener  tbe  seas  are,  the  better,  for  such  seas  do  not 
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freeze  entirely,  as  tbe  vinds  and  tides  always  break  the  ice  whicti  is 
already  formed  ;  tbns  seas  of  that  kind  have,  even  in  the  midst  of  win- 
ter, a  considerable  open  sarface,  which  evaporates  freely.  The  tempera- 
ture of  the  sea  surface  may  be  so  high  that  mnch  more  rain  than  snow 
falls  even  in  winter.  Let  as  take  an  example:  The  sea snrface  between 
the  soQthwest  of  England  and  the  south  of  Treland  baa  a  temperatore 
of  above  50°  F.  even  in  January.  Supposing  a  saturated  stratum  of  air 
to  rise  from  tliese  seas,  it  would  have  cooled  down  to  about  S8°.i  F.  at  lut 
elevation  of  4,000  feet,  that  is,  at  the  level  of  the  highest  peaks  of  the 
British  islands. '  The  resulting  precipitation  will  be  rain  and  not  snow. 
(A'atore,  KXT,  p.  424.) 

Woeikof  discusses  theinflneuce  of  local  topographical  couditions  on 
the  average  winter  temperatures  observed  at  meteorological  stations,  in 
Vol,  xrv  of  the  Journal  of  the  Russian  Chemical  and  Physical  Societies. 
He  shows  l^m  the  Swiss  and  Siberian  observations  that  the  tempera- 
tare  of  the  air  is  often  much  colder  in  the  valley  than  on  the  mountains, 
and  that  in  general  the  annual  range  of  temperatures  is  less  on  isolated 
monntains  dian  the  smroanding  countries.  These  peonliahtiefi  mast  be 
allowed  for,  in  order  to  obtain  a  true  estimate  of  the  distributioD  of  tem- 
peratures.    (Sature,  xxn,  pp.  190  and  209.) 

NordenskjSld  has  published  the  scientific  observations  made  on  the 
voyage  of  tbeVega,  which  are  made  accessible  to  English  readers  by 
means  of  Leslie^s  translation,  published  by  MacMillan  &  Co.,  1881.  The 
Vega  wintered  at  67°  4'  49"  north  and  1730  23*  2"  west.  In  this  locality 
the  thickness  of  the  ice  was  measured  as  follows : 


CeDtimeten. 

May  15 162 

June  1 164 

June  15 151 

July  1 104 

July  15 (full  of  holies) . .    67 

July  18  (ice  broken  up). 

{lfature,:cry,  p.  204.) 


CentiiDeters. 

Decl  66 

Jan.  1 92 

Feb.  1 108 

Feb.  15 120 

•  Mar.l  123 

April  1 128 

April  15 139 

May  1 154 

S.  D.  Archibald,  in  some  remarks  on  the  cold  weather  of  Europe  in 
the  spring  of  1882,  attributes  this  largely  to  the  influence  of  floating 
ice  reaching  the  lower  latitudes  of  the  North  Atlantic  Ocean.  (He 
does  not,  however,  make  it  apparent  bat  that  northerly  winds  may 
bave  been  the  common  cause  of  the  low  temperatures  and  the  abnndant 
ice.)  He  adds,  "Thongh  I  agree  with  Hann  in  attribating  more  impor- 
tance to  the  tropieal  than  to  the  polar  area  in  influencing  the  general 
weather  of  these  latitudes,  I  think  it  very  probable,  on  theoretical 
grounds,  that  we  are  more  relatively  influenced  by  the  latter  area  in 
sammer  and  the  former  in  winter,  aud  that  just  as  it  lias  been  infrared 
Ifaat  the  regular  recurrence  of  periods  of  diminished  temperature  in 
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Eoiope  is  dae  to  the  regular  movemeiits  of  the  ice  in  the  polar  area,  ho 
we  may  reasonably  conclude  that  abnormal  movemeute  of  ice,  especially 
in  the  Spitzbergen  area,  are  likely  to  produce  periods  o(  abnormal  cool- 
ness, such  as  that  whii^  at  present  prevails.  In  aoy  case  the  moral  to 
be  drawn,  if  we  really  do  intend  to  solve  the  weather  problem,  is  by 
all  means,  to  have  a  meteorological  station  iu  Iceland,  and  endeavor 
to  study  the  map,  as  we  are  fortonately  able  to  do  iu -India,  on  a  large 
scale,  instead  of  merely  conflning  our  attention  to  the  minute  range 
of  conditions  we  are  able  to  observe  within  tlie  limited  area  of  these 
islands."    {Nature,  xxvi,  p.  198.) 

In  a  second  paper  Mr.  Archibald  states  that  the  cold  spring  winds 
usually  come  &om  the  east  and  north,  whereby  the  movable  ice  causes 
a  high  pressure  and  a  low  temperature.    (Mature,  xxvi,  p.  222.) 

Mr.  James  B.  Francis,  president  of  the  American  Society  of  Civil 
Engineers,  gave  the  residts  of  his  observations,  during  forty  years,  of 
anchor  ice.  *<  A  frequent  inconvenience  in  the  use  of  water-power  in  cold 
cBmates  is  that  peculiar  form  of  ice  called  anchor  or  ground  ice.  It  ad- 
heres to  stones,  gravel,  wood,  and  other  snbstances  forming  the  beds  of 
streams,  the  channels  of  conduits,  and  orifices  through  which  water  is 
drawn,  sometimes  raising  the  level  of  water-courses  many  feet  by  ita  ac- 
cumulation on  the  bed,  and  entirely  closing  small  orifices  through  which 
water  is  drawn  for  industrial  purposes.  I  have  been  for  many  years  in 
a  position  to  observe  its  effects,  and  the  conditions  under  which  it  is 
formed.  The  essential  conditions  are  that  the  temperature  of  the  water 
is  at  its  freezing  point,  and  that  of  the  air  below  that  point;  the  surface 
of  the  water  must  be  exposed  to  the  air,  and  there  most  be  a  current  of 
water. 

"  The  ice  is  formed  in  small  needles  on  the  snr&ce,  which  would  remain 
there  and  form  a  sheet,  if  the  surface  were  not  so  much  agitated  that 
the  water  at  the  top  and  bottom  are  continually  interchanging  their 
places,  and  intermixing.  When  resting  at  the  bottom  the  orystals 
nnite  by  regelation,  and  anchor  ice  is  formed  a  considerable  distance 
down  stream  below  where  the  ice  needles  first  form."  (TTature,  Joly, 
1881,  xirv,  p.  302.) 

B.  Gordon,  the  executive  engineer  of  the  embankment  works  of  the 
Inawaddy,  has  published  a  valuable  monograph  on  the  bydn^rapby  ot 
that  river,  and  the  hydraulic  works.  The  book  is,  of  course,  mainly 
occupied  with  the  subject  of  connection  between  height  of  water  or 
total  discbarge  and  the  peculiarities  of  the  river,  and  the  rainfyt  Es- 
pecially interesting  is  the  series  of  seventy  or  eigh^  consecutive  days 
of  complete  measurements  of  the  discharge  at  three  sites  in  the  delta. 
Eecords  of  the  floods  of  the  Irrawaddy  for  past  years  are  ioBufiBcient 
to  deduce  anything  like  periodic  regularity  that  has  been  proven  in 
some  other  rivers.    {Nature,  XXVI,  p.  172.) 

Professor  Harlacher  has  constructed  a  current  meter,  which  gives 
the  velocities  at  any  depth  iu  the  shortest  possible  time,  making  a  om- 
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tinnons  record  on  a  sheet  of  paper,  if  required.  Fall  details  of  the 
apparatnar  are  given  in  Nature,  Vol.  xin,  p.  494,  and  in  the  Proceed- 
ingt  of  the  IvxUtate  of  Civil  Engineera. 

Tillo  hag  published  in  the  Naatical  Beview  {Mortkoi  Sbomik)  an  in- 
terestiog  paper  on  the  slopes  and  ranges  between  high  and  low  water 
in  the  rivers  of  Baropean  Bnsaia.  For  the  Volga  the  range  is  12  fbet 
at  Afitrachan,  and  the  average  range  thronghont  tbe  whole  length  of 
the  river  is  33.6  feet  For  the  Dana  the  range  is  9  feet  at  Biga,  and 
25^  feet  on  the  avraage  for  the  whole  river.    {Nature,  ixvi,  p.  643.) 

Mr.  Or.  H.  Darwin  states  that  a  misprint  in  a  tidal  report  of  1S72  has 
affected  all  the  redactions  of  tides  since  that  time,  and  in  place  of  re> 
peating  the  laborioos  compatatlons  he  endeavors  to  compute  the  mazi- 
mnm  ^ect  which  this  error  can  have  produced.  His  memoir  is  said 
to  have  contamed  saggestions  of  a  new  method  of  procednre  of  the 
harmonic  asalygia  of  the  tides  of  long  periods.    {Natmre,  xxvi,  p.  466.) 

Tomol  has  published  the  chemistry  of  the  Korwegian  North  Atlaa- 
tio  expedition,  in  which  he  discusses  the  quantity  of  air  and  carbonio- 
acid  gas,  and  of  the  salt  in  the  sea  water;  his  apparatus  for  obbuning 
samples  at  any  depth  was  invented  by  Captain  Wills.  The  apparatus 
for  boiling  out  the  gases  was  that  recommended  by  Jacobsen,  with 
the  addition  of  a  beaatifnl  slide  valve  invented  by  Dr.  Behrens.  Kinety- 
foor  samples  of  air  extracted  fh)m  water  taken  at  various  depths  give  the 
volume  of  oxygen  varying  between  33.7  and  36.7  for  the  service  water. 
He  finds  the  lowest  oxygen  33.64,  and  the  highest  31.14.  The  results  of 
the  "Challenger"  observations  were  36.01  and  32.36,  {Nature,  xxv, 
p.  338.) 

Dr.  Tomoe  states,  in  reference  to  the  effect  of  depth  on  the  oxygen, 
''The  proportion,  which  at  the  snr&ce  is  36.3  per  cent.,  diminishes  at 
first  rapidly,  then  slowly,  to  32.6  per  cent,  at  a  depth  of  300  fathoms, 
after  which  it  keeps  oonstanf  Bnchananiemarlcs  that  the  percentage 
of  oxygen  must  depend  largely  npoa  the  time  elapsed  since  the  water 
of  the  respective  depths  was  in  contact  with  the  atmosphere.  As  to 
the  cfffbooio  acid  Tomoe  finds  52.78  milligrams  per  liter  of  water  pres- 
ent in  the  carbonates,  and  43.64  milligrams  present  in  the  bicarbonates 
contained  in  the  sea  water.  He  gives  an  elaborate  table  of  the  expan- 
sion of  sed  water  with  temperature.  The  quantity  of  solid  residue  in 
sea  water  is  shown  upon  charts  that  clearly  demonstrate  the  distri- 
bution of  the  water  from  the  Atlantic  and  the  Polar  regions.  In  gen* 
eral,  Tomoe's  work  must  be  recognized  as  giving  a  great  impetus  to 
the  chemical  stndy  of  sea  water.    {Nature,  xxv,  p.  411.) 

d  Oliuaie  and  Bioloot. 

Dr.  T.  L.  Whitehead  has  pablished  his  researches  based  on  fifty  years' 
consecntive  observation  on  the  climbta  of  Yentnor,  in  the  Isle  of  Wight, 
and  the  diseases  peculiar  to  the  climate  of  that  locality,  thereby  mak- 
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ing  important  contribatlonB  to  the  work  of  the  late  Dr.  Moat  {N'otwe, 
IIT,  p.  34.) 

TyndtUl's  essays  on  the  floating  mattw  of  the  air  hare  been  repab- 
liahed  in  convenient  form,  and  should  serve  to  stimnlate  lesearcfa.  In 
this  important  field  meteorological  observers  can  probably  best  promote 
the  study  of  the  relations  of  climate  to  disease  by  regarding  or  preserv- 
ing daily  results  of  observations  apon  atmospherio  dust.  {Nature,  XXT, 
p.  6.) 

Professor  Frankland,  in  an  interesting  lecture  on  climate  of  town  and 
counti7,  explains  the  chief  things  affecting  climate,  each  ae  the  direct 
sanshine,  and  especially  the  fact  that  the  warmth  of  the  air,  as  distin- 
guished from  the  sanshine,  depends,  first,  npon  the  nature  of  tbe  snr- 
face  of  the  land  and  the  presence  of  the  ocean,  and,  secondly,  ai>on 
the  absorption  by  the  atmosphere,  by  invisible  aqueous  vapor,  by  donds, 
fog,  dust,  and  smoke.  He  especially  dwelt  apon  the  uature  of  London 
smoke  fogs  due  to  the  imperfect  burning  of  bitaminoua  cool,  and  ia 
ordinary  grates  rather  than  in  the  factory  furnaces.  He  says  that  were 
aqoeons  vapoit  alone  in  the  air  it  would  never  produce  fog,  but  condense 
at  once  to  large  particles  and  at  once  Ml  as  rain ;  when,  however,  dust 
or  smoke  particles  are  present  in  the  air  the  minute  sphemles  of  fog  are 
immediately  fonned  aronnd  them  as  nuclei.  He  thinks  that  a  law  foc- 
bidding  the  importation  of  bitaminoas  coal,  and  requiriag  the  use  of 
either  coke  or  smokeless  coal  or  gas,  is  the  only  method  of  preventing 
the  London  fogs  that  seriously  injure  tbe  health  of  the  inhabitants. 
{Nature,  IXTI,  p.  382.) 

Oyon  communicates  to  Ihe  Paris  Academy  the  results  of  experiments 
on  the  action  of  high  atmospherio  pressure  on  the  animal  organism.  He 
finds  that  oxygen  is  not  a  special  poison  for  the  organism,  ^n'mfh 
die  at  high  atmospherio  pressure  simply  because  the  carbonic  add  (the 
chief  excitant  of  the  vasomotor  and  respiratory  centers),  diminishes  con- 
siderably the  circulation  and  respiration,  stopping  the  former  because  of 
too  great  lowering  of  blood  pressure,  and  the  latter  because  of  apnea. 
The  mart-beats  are  accelerated  for  the  same  reasons;  the  oxygen  ia- 
creases  the  action  of  the  accelerating  nerves,  while  the  moderating 
action  of  the  pneumogastrio  nerves  is  lessened  through  failure  of  car- 
bonic acid.    {Nature,  xxv,  p.  428.) 

J.  B.  Olark  stetes  that  since  1878  observations  have  been  regularly 
made  at  thirty  stations  in  Q-reat  Britain  on  the  first  appearance  of  bnds, 
flowers,  &C.,  of  a  selected  series  of  thirty  Sowers.  The  detailed  resnito 
have  been  published  in  the  Natural  History  Journal.  Tbe  averages  for 
all  these  900  observations  of  tbiny  plants  at  thirty  stations  give  an  accu- 
rate method  of  comparing  the  climates  of  the  lespecrire  years.  These 
averages  are  as  follows,  reckoning  by  days  from  January  1  onward :  For 
1878, 93 ;  1879, 115;  1880, 103 ;  1881,  HI ;  mean  of  all,  106.3.  He  con- 
cludes that  tbe  weather  during  a  given  period  is  of  less  effect  than  that  of 
the  preceding  months.    It  is  to  be  earnestly  recommended  to  amateur 
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meteorologisto  and  lovers  of  botan  j  that  tbey  keep  a  close  and  extensivft 
record  of  the  budding  and  blossoming  of  plants  and  bads  in  tbeir  neigh- 
borliood.    {Ifatare,  XIT,  p.  653.) 

Dr.  Charch  commonicatea  to  th«  Eoyal  Hortioaltnral  Society  th» 
resalts  of  experiments  he  has  had  made  at  Oirencester  during  the  lost 
fifteen  years  to  aseertaio  the  amonnt  of  salt  in  the  rain  brought  by 
antnmual  gales,  especially  from  the  soathwest.  He  foand  from  6  to  7 
grains  per  gallon,  while  the  ordinary  amount  was  only  6  grains.  The 
average  winter  amount  was  but  slightly  in  excess  of  the  average  sum- 
mer quantity.  He  noticed  that  In  Oskley  Park  one  side  of  the  trees 
WB8  severely  injored,  and  that,  if  no  rain  followed  for  a  few  days  after 
ttie  gale,  the  salt  sparkled  on  the  trees,  even  at  a  distance  of  thirty-five 
miles  &om  the  sea.  The  salt  abstracted  the  moisture  from  the  leaf-cells 
and  formed  a  condensed  solation,  so  that  the  leaf  became  completely 
dried  np,  and  perished.  Mr.  McLachlan  added  that  salt  had  been  ob- 
served on  windows  at  Lewisham,  as  at  Croydon,  and  elsewhere.  Sir  J. 
P.  Booker  remarked  that  Dalton  was  the  first  to  record  a  similar  fact  at 
thebeginning  of  this  century.  With  regard  to  beeches  withstanding  the 
gale  better  than  oaks,  as  mentioned  at  the  last  meeting,  it  waa  elicited 
that  they  were  nnhnrt  at  Kew  and  Yalewood,  Haselmere,  bnt  at  Oiren- 
oeeter,  in  Dorsetshire,  and  Cornwall,  tbey  suffered  severely.  Mr.  Black- 
moor  exhibited  foliage  of  pears,  &c.,  from  Teddington,  some  of  which 
was  quite  nnhnrt;  of  other  trees  growing  adjacent  to  them  the  leaves 
vere  much  iojured.  Vines  and  peaches  showed  similar  differences.  He 
snggeated  that  it  coald  not  be  salt  in  this  case.  The  opinion  generally 
entntaioed  was  that  such  discrimination  was  due  to  the  trees  being  rel- 
atively hardy  and  less  hardy.    {Nature,  XXTI,  191.) 

Bev.  G.  Henslow  at  the  recent  meeting  of  the  Horttcaltnral  Society 
gave  an  account  of  the  progress  he  had  made  in  compiling  statistics  for 
a  reptnt  on  the  meteorological  phenomena  of  severe  winters,  and  the 
consequent  injury  to  plants.  He  bad  obtained  particulars  of  severe 
winters  from  A.  D.  220  to  18S0 ;  but  those  daring  which  deetrnction 
of  and  injuries  to  plants  had  been  specially  recorded  were  the  follow- 
ing eight:  185l-'52, 1852-'53,  1859-^60-'61,  i86i-f65, 187&-'79,  1879-^80, 
1880-'S1.  He  had  collected  all  the  information  he  had  at  present  been 
able  to  find  with  reference  to  these  winters,  and  had  drawn  np  first  a 
short  account  of  the  principal  meteorological  phenomena  of  the  year 
preceding  each  winter,  as  well  as  of  the  winter  itself,  as  the  behavior  of 
a  plant  under  &ost  so  much  depends  upon  its  prevlons  condition;  in 
each  case  his  tables  give  details  of  injuries  to  and  losses  of  plant  over 
as  many  places  in  the  British  Isles  as  possible.  The  importance  of 
registering  meteorological  phenomena  and  the  losses  in  several  winters 
lay  in  the  fact  that  the  conditions  of  the  winters  respectively  differed 
in  many  ways  fivm  one  another.  The  conseqaence  was  that  the  im- 
mediate cause  of  plants  succumbing  to  irost  was  not  always  the  same. 
There  would  be  an  introduction,  dealing  with  several  interesting  mat- 
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ters  bearing  on  meteorology  and  plant  ipjaries,  and  he  proposed  ooni' 
pleting  it  with  copious  indices,  so  that  no  difficnlty  woald  be  met  in 
finding  the  exact  behavior  of  every  plant  in  any  coantry  and  in  any 
vint«r.  A  discussion  followed,  in  which  the  great  importance  of  elabo- 
rating the  report  as  full j  as  possible,  and  of  speedily  publishing  it,  were 
insisted  on.    {KcUure,  xxv,  462.) 

Professor  Hanfalvi,  as  president  of  the  physical  section  of  the  Hun- 
garian Association  for  the  Advancement  of  Science,  made  an  important 
address  upon  the  meteorology  and  forestry  of  Hungary.  Owing  to  the 
immense  consumption  of  wood  for  fuel  in  that  conntry  the  destruction 
of  the  forest  is  proceeding  in  qoantity.    {SaturCf  xxn,  p.  457.) 

Oomn  has  studied  the  direct  absorption  of  atmosphmc  vapors  and 
gases  by  the  epidermis  of  the  leaves  and  stems  of  plants,  and  finds  that 
such  absorption  takes  place  directly  without  the  necessity  of  a  previoos 
solution  in  water.  Thus,  growing  grapes  were  exposed  to  the  vapors  of 
heavy  oils  distilled  from  coal  tar,  and  the  sense  of  taste  easily  detected 
the  empyreumatio  substances  in  the  interior  of  the  pulp  and  the  pedon- 
clo.    (Nature,  XXT,  544.) 

A.  H.  Swinton  makes  out  a  relation  between  sun-spot  cycles  and 
the  appearance  of  rare  species  of  lepidoptera.  His  observations  are  con- 
tinuous from  the  year  1832  to  1875.  For  some  species  their  maxima 
coincide  with  the  maxima  of  sun-spots,  but  for  other  species  the  coinci- 
dence is  with  the  minima  of  sun-spots.    (Kature,  xxv,  584.) 

The  effect  of  the  temperature  of  the  air  on  the  pitch  of  the  cricket's 
chirp  is  such  that  both  rise  together,  and  observations  of  temperature 
and  pitch  by  Miss  M.  W.  Brook  closely  verify  a  rule  given  by  a  writer 
in  the  Salem  Gazette,  namely :  "  Take  72  as  the  number  of  strokes 
per  minute  at » temperature  of  60°,  and  for  every  4  strokes  more  add 
one  degree  more  of  temperature ;  for  every  i  strokes  less  deduct  the 
BEOne."  We  believe  this  is  the  newest  item  of  connection  between 
meteorology  fmd  entomology.  It  converts  the  chirping  cricket  into  a 
natural  thermometer.     (NcOure,  xxT,  p.  229.) 

e  VULOAMOLOGT  AMD  SeISMOLOGT. 

Eev.  O.  Fisher  has  published  in  his  work  "  On  the  Physics  of  the  Earth's 
Crust"  a  valuable  collection  of  facts  and  theories  relative  to  the  stmctore 
and  history  of  the  earth.  Among  other  things,  says  Mr.  E.  Hill,  it  seems 
to  be  fairly  well  established  that  the  contraction  of  the  earth  by  cool- 
ing is  inadequate  to  the  production  of  its  greater  inequalities.  The  earth 
isnot  80  homogeneous  as  required  by  the  hypothesis  of  cooling  from  » 
molten  globe.  A  plastic  or  fluid  substratum  best  explains  many  facts 
of  the  present  epoch.    {Ifature,  xxii,  434.) 

Many  of  Mr.  Fisher's  conclusions  are,  however,  controverted  by  A.  H. 
Green.    {Nature^  xxv,  481.) 

TheSeismoIogicalCommisaion  of  Switzerand  have  published,  iuFrench 
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and  German,  an  excellent  tezt-book  on  earthquakes,  by  Profeaaor  Hmm, 
and  bave  received  a  great  mass  of  informatioa  in  reference  to  the  earth- 
qnake  of  December  20  to  31, 1879.  Forel  states  tbat  it  consisted  of  three 
chief  shocks  and  a  dozen  small  ones.  The  first  strong  shock  was  experi- 
enced Qver  an  ellipse  200  miles  long  and  100  miles  vide,  whose  axis  was 
parallel  to  the  main  chain  of  the  Aliis.  Its  intensity  at  Geneva,  reached  ' 
7  on  the  scale  of  10  proposed  by  Forel.  The  accurate  obserration  of 
time,  intensity,  and  directiou  of  shock  is  the  one  thing  necesaai;  in  order 
to  advance  oar  knowledge  of  the  sources  and  causes  of  nutbqaakes. 
{Nature,  XXV,  p.  261.) 

Pro£  John  Milne,  of  the  Imperial  College  of  Engineering,  Tokio,  has 
read  before  the  Seismological  Society  of  Japan  a  paper  on  the  distri- 
bation  of  earthquakes  in  Japan.  His  work  is  based  on  observations  of 
very  many  correspondents  thronghout  Japan.  He  shows  in  a  remark- 
able manner  how  a  large  moootaiD  range  absorbs  earthquake  energy, 
^d  again  if  instnunents  of  ordinary  sensitiTeness  could  be  used  throngh- 
out Japan  there  would  be  on  the  average  at  least  1,200  earthquake 
shocks  per  year.    (Nature,  xxr,  pp.  613,  614.) 

Professor  Milne  publishes  in  the  Japan  Gazette  a  Japanese  earth- 
quake chronology  extending  ftom  295  B.  G.  to  1854  A.  V.  Kotwith* 
standing  the  &eqnency  of  earthquakes  in  Japan  the  native  chroniclers 
have  always  carefolly  recorded  them.    (Nature,  XXTI,  p.  17.) 

Professor  Milne  says  that,  id  1879,  he  commenced  a  series  of  experi- 
ments with  pendnlnms,  microphones,  and  other  apparatus,  and  special 
pains  were  taken  to  insure  that  the  noises  recorded  were  due  to  actual 
earthquakes,  since  the  apparatus  was  so  sensitive  that  a  small  pebble 
dropped  upon  the  grass  at  a  distance  of  several  feet  was  easily  heard 
in  the  telephone  and  recorded  by  a  swing  of  the  needle  of  the  galva- 
nometer. In  fact,  one  of  these  pieces  of  apparatus  was  converted  into 
a  "thief  detector"  by  arranging  it  so  it  rang  a  bell  whenever  tremors 
were  produced  by  the  footsteps  of  persons  passing  through  the  yard. 
The  Japanese  observers  seemed  to  be  animated  by  the  hope  that  the 
stndy  <^  these  small  tremors  wUl  ultimately  enable  them  to  predict  the 
larger  and  more  important  ones.    (Nature,  xxvi,  p.  125.)~ 

In  a  report  on  the  earthquake  phenomena  of  Japan,  Professor  Milne 
states  besides  the  several  seismic  centers  within  that  island  there  are 
also  several  in  the  open  sea  outside  that  island.  He  describes  the  re- 
salts*  of  experiments  as  to  artificial  earthquakes,  namely,  the  explosion 
ci  dynamite,  the  foiling  of  a  heavy  iron  ball,  &o.    (Nature,  xsn,  p.  464.) 
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Bt  Geobqb  F.  Babkbb, 

■r  0/  Fhytict  m  (As  Univeniti)  0/  Pain^lvania,  Philadelphia. 


The  year  1882  has  witneBsed  a  marked  physical  progress,  vhicb  is 
Dowbere  so  sarprisiDg  as  Id  tbe  departmeat  of  electricity.  Of  the  fonr 
hundred  and  thirty  titles  noted  for  tbe  preparation  of  these  abstracts, 
two  hondred  and  fonr,  or  nearly  one-half,  are  upon  subjects  connected 
with  electricity  and  magnetism. 

In  his  inangoral  address  as  professor  of  applied  mathematics  in 
Owens  College,  Uanohester,  Dr.  Schuster  considers  the  influence  of 
mathematics  on  tbe  progress  of  physics,  tracing  it  firom  the  time  of 
Galileo,  the  founder  of  mathematical  physics,  on  the  one  side,  and  of 
Baptista  Porta  and  natural  magic  on  tlie  other,  to  tbe  onion  of  tbe  two 
in  the  science  of  today.  He  saye:  *<Tbe  most  important  of  all  the 
funotiona  of  mathematical  physics,  and  perhaps  the  only  one  through 
which  mathematics  has  had  an  unmitigated  beneficial  influence  on  the 
progress  of  physics,  is  derived  from  its  power  to  work  out  to  their  la^t 
consequences  the  assumptions  and  hypotheses  of  the  experimentalist. 
All  our  theories  are  necessarily  incomplete,  for  they  must  be  general 
in  order  to  avoid  insurmountable  difKculties.  It  is  for  the  mathemati- 
cian to  find  out  bow  far  experimental  confirmation  can  be  pushed,  and 
where  a  new  hypothesis  is  necessary."  [Nature,  Februarj',  1882,  xxt, 
p.  397.) 

Boche,  in  a  memoir  upon  tbe  internal  stat«  of  tbe  terrestrial  globe, 
proposes  the  hypothesis  that  the  earth  is  composed  of  a  solid  nucleus 
covered  wit^  a  less  dense  layer,  partially  liquid,  perbaps,  to  a  certain 
depth.  {Mem.  Acad.  8ei.,  Monl^eUier,  1881;  J.PAy8.,Octobef,  1882,  IT, 
I,  p.  462.) 

Six  William  Thomson  has  called  attention  to  a  thermodynamic  accele- 
ration of  tbe  earth's  rotation,  due  to  the  action  of  the  sun  upon  tbe  ter- 
restrial atmosphere.  He  concludes  that,  in  tbe  course  of  a  century,  a 
chronometer  B  (r^gnlat«d  to  sidereal  time  day  by  day  and  year  by  year) 
.  would  be  in  advance  of  a  chronometer  A  {regulated  to  sidereal  time  at 
the  coomiencement  of  tbe  century,  and  keeping  absolute  time  since)  by 
2.7  seconds  in  virtue  of  this  thermodynamic  acceleration,  and  behind  it 
by  26  seconds  in  consequence  of  the  retardation  due  to  the  tides,  the 
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Anal  resDlt  being  a  loss  of  22.3  seconds,  agreeing  vitb  that  given  b; 
Adams.    {J.  Pkyg.,  February,  1882,  II,  i,  p.  61.) 

Sberman  has  studied  tbe  effect  of  tbe  support  on  the  oscillatiooa  of  a 
pendnlnm.  The  decrement  of  the  arc  conld  not  be  represented  by  a 
smooth  curve,  and,  on  examination,  it  vas  found  to  be  doe  to  small 
movements  of  the  stand  not  synchronons  with  those  of  ttie  pendulum. 
This  resulted  In  one  case  from  the  nature  of  the  ground  on  which  the 
stand  rested,  in  another  from  the  varying  tightness  of  the  joints  of  the 
stand  due  to  the  dryness  of  the  wood,  and  in  a  third  from  the  vibratioD 
of  a  clock  on  the  same  wall.  {Am.  J.  8e%.,  September,  18S2,  III,  xxir, 
p.  175.) 

Jolly  has  applied  the  balance  to  the  determination  of  the  mean  density 
of  the  earth.  To  each  arm  of  tbe  balance  a  rod  21.6  met«re  long  was 
attached,  carrying  pans  at  the  upper  and  lower  ends.  The  weights  were 
balls  of  glass  filled  with  mercury  and  weighing  5  kilograms.  Two  of 
these  weights  were  placed  in  the  upper  pans,  and  eqnilibrinm  obtained 
by  adding  weights,  the  displacement  being  observed  by  means  of  a 
mirror,  scale,  and  telescope.  One  of  the  weights  being  transferred 
to  the  lower  pan,  its  weight  was  found  to  be  increased 'by  31.713 
milligrams.  Introdaciog,  now,  a  sphere  of  lead  0.995  meter  in  diameter 
and  weighing  5,775.2  kilograms,  beneath  the  lower  pan,  the  increase  of 
weight  was  found  to  be  32.059  milligrams,  a  mean  difference  in  a  series 
of  experiments  of  0.589  milligram.  From  this  the  mean  densityof  the 
earth  is  calculated  as  5.692,  a  number  higher  than  that  usually  given, 
but  correct  probably  for  tbe  locality  (Munich).  (J.  Phys.,  May,  1882, 
II,  I,  p.  231.) 

Wolf  has  careftdly  examined  and  identified  the  various  standards  of 
weight  and  measure  which  are  deposited  in  the  Observatory  of  Paris. 
These  aro:  Ist,  the  standards  known  as  «la  toise  do  F6roa,"  and  "la 
toise  dn  Kord,"  both  in  excellent  condition;  2d,  the  four  compound 
rules  of  copper  and  platinum  nsed  for  measuring  bases,  tlie  pendulum 
rule  of  Borda  and  Cassini,  a  meter  and  double  meter  in  iron,  imd  one 
of  the  four  original  standard  meters  of  platinum,  the  others  being  the 
meters  of  the  Arcbive«,  of  the  Conservatoire,  and  of  tiie  Commission  des 
Fonts  et  Cbanss^,  respectively;  3d,  two  of  the  four  original  platinum 
kilograms,  the  others  being  the  kilogram  of  the  Archives,  and  the  kilo- 
gram of  tie  Conservatoire ;  and  4th,  the  four-meter  copper  rule  of  Lenoir 
used  by  Lavoisier,  Borda,  and  tbe  Commission  of  1798  in  comparing  the 
toises  and  standardizing  the  meter.  [J.  Pkya.,  June,  1882,  U,  I,  p.  253 ; 
Ann.  Ckim.  Pkya.,  January,  1882,  V,  XXV,  p.  5. 

Wead  has  suggested  a  simple  mode  of  changing  the  gear  of  an  ordi- 
nary screw-cutting  lathe  so  as  to  allow  threads  of  one  millimeter  pitch 
to  be  cut  by  it.  It  is  based  on  tbe  assumption  that  one  iuch  equals  25.4 . 
millimeters;  which  differs  from  the  fact  by  only  i-nAnnr  part.  The  lathe 
is  first  gearod  so  as  to  cut  a  screw  of  20  threads  to  the  inch,  a  gear  of 
100  teeth  being  on  tbe  feed-screw.    Then  this  gear  of  100  teeth  is  re- 
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placed  by  ooe  of  127,  and  the  pitch  vill  be  one  miUimeter.    (Am.  J,  Set., 
March,  1882,  lU,  xxm,  p.  176.) 

Mascart  baa  expertmeoted  vith  a  new  form  of  apparatna  devised  to 
determine  variations  in  the  intensity  of  gravity  at  different  places  by 
noting  the  height  of  the  mercnry  column  which  balances  the  elasticity 
of  the  same  mass  of  gas  at  a  constant  temperature.  It  resembles  a 
siphon  barometer,  bat  the  shorter  leg  is  closed,  confining  above  the  mer- 
cury within  it,  carbon  dioxide  gas.  The  longer  leg  is  open  and  contains 
a  meter  column  of  mercury.  The  aathor  believes  it  will  compare  favor- 
ably in  sensibiUt7  with  the  peudnlom.  (Comptea  Bendtu,  Jnly,  xov,  p. 
126.)  In  a  sabseqnent  communication,  Mascart  gfves  the  results  of  some 
,  measurements  taken  with  thia  gravity  barometer  at  varioas  places  in 
the  north  of  Burope,  conflrming  hia  previous  opinion.  (Comptea  Bendus, 
October,  lOT,  p.  631.) 

An  ingenious  deep-sea  sonnding  apparatns  hao  been  devised  by  a 
Bnssian  naval  ofBcer.  It  consists  of  a  piece  of  lead,  a  small  wheel  with 
a  contrivance  for  registering  the  number  of  revolutions,  and  a  float.  As 
the  apparatns  sinbs,  the  wheel  revolves  and  registers  the  depth.  On 
reaching  the  bottom  the  lead  is  detached  and  the  doat  brings  the  rest 
of  the  instrument  to  the  surface.     {Nature,  March,  1882,  xXr,  p.  471.) 

HECHAiaCS. 

1.  O/SoUda, 

Greeuhill  has  determined  mathematically  the  greatest  height  con> 
sistent  with  stability  that  a  vertical  pole*or  mast  can  be  made,  and  the 
gteatestheight  to  which  a  tree  of  given  proportions  can  grow.  He  finds, 
for  example,  that  90  metere  is  the  maximum  height  for  a  pine  tree  half 
a  meter  in  diameter  at  the  base.    (J'.  PAy«.,  July,  II,  i,  p.  337.) 

Colson  has  observed  that  the  increase  of  carbon  atworbed  by  a  new 
iron  diafa  when  heated  in  charcoal  over  one  already  partially  curbnrized, 
is  only  apparent,  being  due  to  the  reaction  of  the  iron  upon  the  carbon- 
oos  oxide.  Hence,  on  heating,  oxygen  is  evolved.  For  a  given  temper- 
atnie,  therefore,  be  maintains  that  the  coefBcient  of  difiFoaion  of  carbon 
intoironisconstant;  atleastnntilthelimitforBteelbas passed.  Biliciam 
diffiises  with  great  ease  also.  A  platinum  wire,  immersed  in  lampblack 
which  was  proved  to  be  i^«e  from  silica,  placed  in  an  earthen  crncible, 
was  found  to  be  ailicified  after  the  whole  had  been  beated  in  a  forge 
fire;  and  the  lampblack,  on  burning,  left  a  restdae  of  white  silica.  On 
longer  heating,  the  platinum  becomes  brittle  and  acquires  the  composi- 
tion Si  Pt,.  If  silica  be  mixed  with  the  lampblack  a  still  higher  com- 
pound, Sii  Pta,  results,  having  a  density  of  14.1,  and  fusing  at  the  same 
temperatare  as  ordinary  glass.  The  author  believes  that  the  silica  dif- 
ftases  as  such  and  not  as  siliciam.  Iron  heated  with  a  mixture  of  silica 
and  carbon  gives  a  crystalline  silicide  of  density  6.6,  containing  15  per 
cent,  of  siliciam.    Colson  considers  that  silioinm  may  be  gaseooB;  as 
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Berthelot  eupposeB  carbon  to  be.  {Comptes  Sendua,  Jannarir,  XCIT,  p. 
20.)  In  a  note  following  tbis  paper  YioUe  mentions  a  fact  observed  by 
bim  in  1878,  wbile  melting  some  palladium,  which  shows  the  ready  dif- 
fusibility  of  carbon.  The  cracible  ased  was  of  porcelain,  snpported  in 
an  onter  one  of  plombagine.  After  beating  to  1500°,  this  porcelain 
cracible  was  so  permeated  with  carbon  as  to  have  exteriorly  tiie  lip- 
pearance  of  a  carbon  cracible.  The  depth  to  which  the  plombagine  pen- 
etrates is  proportional  to  the  time  of  heating.  (Comptet  Rendua,  Jano- 
ary,  xorr,  p.  28.) 

Marsdeu  has  made  nse  of  this  ready  diffasion  of  carbon  in  bis  theory 
of  the  cementation  process.  He  believes  that  the  carbon  in  the  state  of 
impalpable  powder  diffases  into  the  bars  of  iron  daring  the  beating, 
when  they  are  expanded  and  softened,  tbns  oonverting  them  into  steeL 
{Ann.  Ckim.  Pkys.,  Angnst,  Y,  xm,  p.  568.) 

Spring  has  submitted  to  compression  the  variety  of  salphor  obtained 
in  vesicles  by  Sfunt-Olaire  Devtlle,  which  is  insolnble  in  ce^boadisnl- 
phide.  Under  a  pressnre  of  8,000  atmospheres  at  13°  hard  pale  yel- 
low blocks  were  produced,  4.21  per  cent,  of  which  was  soluble  in  car- 
bon disnlphide  and  had  been  therefore  transformed  into  the  ootoh'edral 
variety.  Hence  the  density  of  the  vesicular  Bulphnr  is  less  than  that 
of  octohedral  sulphnr.  By  obtaining  the  specific  gravity  of  these  blocks 
at  different  temperatures,  Spring  measured  the  expansion  and  calon- 
lated  for  vesicular  sulphur  the  density  1.860,  the  same  as  prismatic  sul- 
phur. It  expands  regularly  up  to  43°,  then  contracts  again,  so  that  at 
80°  it  has  the  same  specific  gravity  as  at  zero.  {Natiire,  January,  1882, 
XXV,  p.  231.) 

Kayser  has  stndied  the  condensation  of  gases  on  the  surfaces  of  solids, 
a  phenomenon  to  which  be  gives  the  name  "  adsorption."  The  gases 
used  were  carbon  dioxide,  snlphuione  oxide,  and  ammonia,  and  the  ad- 
Borptive  effect  was  noted  (1)  in  the  empty  glass  vessel,  (2)  in  the  same 
filled  with  coarsely  pounded  glass,  (3)  in  the  vessel  filled  with  brass 
and  wrougbt-lron  turnings.  By  noting  the  pressure  produced  Id  the 
vessel  by  a  given  volume  of  gas,  the  adsorption  was  determined.  With 
the  solids  given  it  was  in  the  order;  empty  vessel,  iron,  brass,  glass 
powder.  Snlpharons  oxide  was  least  condensed  by  the  empQr  vessd, 
most  by  the  glass  powder.  On  the  empty  vessel,  00|  was  condensed 
equally  with  KHj;  on  the  raetallio  surfaces  equally  with  SO*;  and  on 
the  glass  surfaces  less  than  either.  ( Wied.  Ann.,  XT,  p.  634 ;  Nature^ 
June,  XXVI,  p.139.) 

Berthelot  has  investigated  the  absorptive  action  of  platinum  fbr 
oxygen  and  hydrogen  gases,  and  shows  that  a  suboxide  and  two  hy- 
drides  are  produced  by  it-.  The  BO<called  catalytic  action  of  platinnni 
is  therefore  due  to  a  definite  reduction  which  takes  place  in  presence 
of  oxygen  and  of  hydrogen,  water  being  formed.  The  inflammation  of  a 
mixture  of  oxygen  and  hydrogen  by  platinum  is  due  to  the  formation 
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of  the  least  stable  hydride,  and  its  redaction  by  oxygen,  both  processes 
evolving  beat.    {Comptes  Smdm,  May,  xorv,  p.  1377.) 

Debray  has  examined  certain  alloys  of  zinc  with  the  platinum  met- 
als which  are  pecoliar.  That  with  osmium  takes  fire  almost  explo- 
sively on  heating  to  306°  0.  The  alloys  of  rhodinm  and  mtheniam,  bnt 
especially  iridium,  suddenly  evolve  a  large  amount  of  heat  when 
raised  to  the  same  temperatiire.  The  author  regards  these  chauges  as 
physical,  isomeric  modifications  being  produced  with  the  evolution  of 
heat.  {Compter  Rendws,  June,  XCIT,  p.  1657.) 

2.  0/ Liquids. 

Koch  has  determined  the  inflneuce  of  temperatnre  upon  the  constAot 
of  internal  ftiction  of  mercury,  measnring  the  time  required  by  a  given 
quantity  of  mercury  to  pass  through  a  capillary  tube  from  one  reservoir 
to  another  under  a  known  pressure  and  at  a  determined  temperature 
The  result  shows  that  this  constant,  like  that  of  other  liquids,  dimin- 
ishes as  the  temperature  rises,  at  first  rapidly,  then  more  slowly,  aocoid- 
ing  to  an  equation  given  in  the  memoir.  The  numerical  values  agree 
with  those  previously  obtained  by  Warburg.  ( Wied.  Ann.,  xir,  p.  1; 
J.  Pkys.,  April,  II,  1,  p.  186.) 

In  the  report  for  1881,  Bjerknes's  hydrodynamic  apparatus  was  men- 
tioned. ,@ertin  has  given  a  much  fuller  acoount  of  it,  illustrated  with 
woodcuts,    (^nn.  Chim.  Piys.,  February,  V,  XXV,  p.  267.) 

Decharme  baa  repeated  these  experiments  and  has  extended  them, 
using  in  place  of  pulsating  or  vibrating  bodies  currents  in  air  or  water, 
either  continnons  or  interrupted.  Modi^ng  the  old  experiment  of 
Clement  Desormes,  in  which  a  disk  is  attracted  when  placed  close  to  a 
jet  of  gas  thrown  normally  against  it,  by  employing  a  jet  of  water,  the 
author  finds  a  tin  plate  a  square  decimeter  iu  area  strongly  attracted 
when  placed  2  or  S™"  from  the  aperture.  Witb  liquids  only  one  disk 
is  required,  and  this  is  fixed,  the  jet  being  movable.  When  held  t  or 
5"  ftom  the  plate  the  attraction  is  vet^  decided.  This  the  author 
calls  a  hydro-electro  magnet.  TJaing  two  tubes,  one  with  a  thick  edge 
and  the  other  witb  a  thin  one,  the  phenomenon  of  an  electro-magnet 
with  two  unlike  poles  is  obtained.  Hydro-induction  the  author  has 
also  produced.    {Ann.  CMm.  PAy«.,  April,  V,  XXT,  pp.  551,  570.) 

The  extremely  discordant  results  of  experiments  to  measure  the  co- 
efScient  of  diffusibility  of  liquids  has  led  to  new  determinations  by 
Wroblewsky,  using  a  photometric  method.  Using  solutions  of  cbemi- 
caUy  pnie  sdt,  of  three  different  densities,  he  finds  that  for  a  given 
time  and  within  the  limits  of  concentration  indicated,  the  coefBcient  of 
difiiiBibility  diminishes  proportionally  to  the  quantity  of  salt  in  s(du- 
tion.    (Wied.  Ann.,  xn,  p.  606}  J.  Phys.,  January,  II,  i,  p.  39.) 

Martini  produces  diffusion  figures  by  the  following  means:  In  a  glass 
vessel  two  liquids  are  placed,  of  nearly  the  same  density;  as,  for  ex- 
ample,  wat«r  and  a  solution  of  salt  or  sugar.    They  are  left  at  rest  for 
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aD  boar.  Then  a  capillary  tube  entering  the  bottom  of  the  vessal  la 
connected  by  a  rubber  tube  with  a  moveable  vessel  of  colored  alcohol. 
As  this  alcohol  enters  the  vessel  through'  the  capillary  tube  it  rises  as 
a  tbio  spiral  thread,  spreading  into  fine  tree-shaped  figures  on  reaching 
the  lighter  liqoid.  If  the  heavier  liquid  be  used  in  place  of  the  alcohol, 
nmbrella-sbaped  flgnres  are  produced.  (N'ature,  July,  XXVI,  p.  309;  J. 
Pkys.,  November,  II,  l,  p.  520.) 

Wrightson  and  Boberts  have  communicated  further  results  on  the 
density  of  liquid  metals  obtained  with  their  oacoaimeter.  They  obtained 
for  copper  8.217,  lead  10.37,  tin  7.025,  zinc  6.487,  silver  9.61,  iron  (No.  4 
foundry,  Cleveland)  6.88.     (Nature,  Februai?,  18^,  XXT,  p.  355.)- 

The  specific  gravity  of  melt«d  steel  has  been  determioed  by  Alezijev . 
by  Fetrnsobewsky's  metbod.  An  open  porcelain  tube  was  immersed  Id 
liquid  st«el  to  a  given  depth,  and  air  was  forced  into  it  until  it  babbled 
np  through  the  melted  mass.  By  means  of  an  attached  manometer, 
the  pressure  was  read  off;  and  knowing  this  and  the  depth  the  density 
is  easily  computed.  It  was  found  to  be  8.05,  and  therefore  greater  than 
solid  steel.    (Nature,  June,  1882,  xxn,  p.  138.) 

Angstriim  has  studied  tbe  increase  in  volume  produced  when  water 
absorbs  a  gas,  using  for  this  purpose  air,  nitrogen,  carbonons  oxide, 
oxygen,  hydrogen,  and  carbon  dioxide.  For  each  of  these  gases  the 
increase  in  volume  was  proportional  to  the  quantity  of  gas  absorbed. 
Calling  the  increase  in  volume  which  a  liquid  undergoes  in  absorbing 
unit  volume  of  a  gas — the  coefBcieo t  of  expansion  by  absorption,  be  finds 
this  value  to  be  for  K  0.00145,  air  0.00140,  CO  0.00127,  O  0.00115,  H 
0.00106,  GO,  0.00125,  HOI  0.00097,  NB,  0.00077,  and  Sd  0.00091.  ( Wied. 
Ann.,  V,  IV.  p.  297;  J.  Phys.,  June,  II,  I,  p.  288.) 

Leconte  has  called  attentiou  to  the  very  general  error  in  physical 
text  books  concerning  the  attraction  and  repulsion  of  small  floating 
bodies,  and  has  given  the  true  theory  of  the  phenomenon  founded  upon 
the  snrEkw  tension  of  the  liquid,  and  involving  the  two  fiindameDtal 
principles  of  capilluity,  viz,  1st,  that  the  elastic  reaction  is  inveiBely 
proportional  to  the  radios  of  curvature  of  the  meniscus;  and  2d,  that 
the  same  contractile  reaction  tends  to  reduce  the  perimeter  to  the 
smalleet  which  can  be  inclosed  by  its  actnal  boundary,  (^m.  J.  8ei., 
December,  III,  xxix,  p.  416.) 

Plateau  has  described  to  the  Belgian  Academy  a  capillary  arrange- 
ment which  seems  at  first  capable  of  realizing  a  perpetual  motion.  A 
capillary  tube  is  inserted  obliquely  in  distilled  water  so  that  the  latter 
nearly  fills  it.  Into  this  liquid  column  at  the  top  dips  the  small  orifi<% 
of  another  tube,  which  reaches  a  little  way  in  the  same  oblique  direc 
tion,  then  turns  downwards,  the  vertical  portion  being  wider,  and  not 
reaching  the  water.  Suppose  this  bent  tobe  filled  with  water.  It  then 
forms  a  siphon,  the  shorter  branch  of  which  is  immersed  in  a  liquid  in 
eqailibrium,  while  the  longer  descends  several  centimeters  below  the 
surface  of  that  liquid.    It  appears,  therefore,  as  though  the  water  should 


Goo'^lc 


FHTSICS  465 

flov  inoeflsanUy  through  the  siphon,  and  regaining  the  veasel  be  engaged 
in  perpetnal  drcolation.  As  a  matterof  fact,  however,  the  water  is  drawn 
upwards  in  the  vertical  portioD  of  the  tabe,  tmtU  its  free  Burface  reaches 
a  certain  portion  of  the  obliqne  part  of  the  same  tube,  when  it  stops. 
The  aathor  acconuts  for  these  resolts  by  saction,  exerted  hy  the  smfUl 
concave  liquid  sorface  between  the  two  tnbee.  (Nature,  April,  xxv,  p. 
614;  Phil.  Mag.,  May,  V,  im,  p.  379.) 

Wroblewsby  has  studied  the  inflnence  which  the  qaantity  of  gas  dis- 
solved in  a  tiqnid  has  on  its  snperflcial  teusion,  and  conctades  that,  in 
Hie  case  of  carbon  dioxide,  there  is  a  remarliable  relation  between  the 
laws  of  its  solubility  in  water  and  the  snperficial  tension  of  fhe  liquid. 
This  relation  he  expresses  tbos :  1st.  The  product  of  the  snrface  ten- 
sion a  by  the  pressure  F  under  which  the  gas  is  confined,  is  propor- 
tional to  the  coefBcient  of  satnration  S,  which  corresponds  to  thin  press- 
ure. 2d.  The  pressure  remaining  constant  and  eqaal  to  n  atmospheres 
{%  being  greater  than  unity],  it  results  from  the  laws  of  solubility  that 
the  qnotieut 

diminishes  with  the  lowering  of  the  temperature.  Experiment  shows 
that  in  this  case  the  ratio  of  the  tensions  corresponding  to  these  press- 
ures diminishes  also.    {Oomptea  Bendut,  August,  XOT,  284.) 

Sresnevsky  has  measored  the  cohesion  of  aqnoons  solutions  of  zinc 
chloride  by  the  two  methods  of  Quincke:  1st,  measuring  the  height  of 
the  liquid  in  a  capillary  tube;  and  2d,  observing  the  flat  babbles  of  air 
on  the  surface  of  the  liquid,  covered  with  a  glass.  As  a  mean  he  finds 
that  the  cohesions  respectively  of  8,00  mgrms.,  of  8.77  mgrms.,  and  of 
8.71  mgrms.  correspond  to  solutions  of  S3  per  cent.,  40  per  cent.,  and  20 
per  cent,  of  chloride  of  zinc.  {J.  Soc  Phyt.  CMm,  Ruasct  zm,  p.  342 ;  J. 
i%y«.,  December,  II,  i,  p.  670.) 

Elie  has  contrived  an  apparatns  for  studying  the  laws  of  the  fiow  of 
liquids  in  tubes,  which  is  at  once  simple  and  sensitive.  It  is  a  sort  of 
Wheatstone's  bridge;  the  liquid  coming  from  a  reservoir  divides  and 
passes  throngb  the  two  tubes  to  be  compared.  At  the  point  where  tbey 
join  the  main  tube  two  other  tnbes  pass  toward  each  other  and  termi- 
nate in  a  flask,  a  thin  film  of  metal  being  suspended  between  their  ends. 
If  the  two  branches  ore  identical  in  resistance,  there  is  no  flow  through 
the  lateral  tubes,  and  the  film  remains  motionless.  Hence  when  the 
film  is  motionless  the  same  quantity  of  liquid  passes  throngb  each  tube. 
The  same  arrangement  acts  admirably  with  gases.  {J.  P%«.,  October,  U, 
I,  p.  450.) 

A  rbeometer  for  measuring  currents  of  water,  at  different  depths, 
has  been  devised  by  Scardona.  The  water  current  acts  on  two  screw 
vanes  on  a  horizontal  shaft  in  a  case  attached  to  a  vertical  rod.  A  flat 
vane  beeps  this  shaft  parallel  with  the  current,  and  at  intervals  it  actu- 
ates, by  means  of  an  endless  screw  and  wheel-work,  a  lever  attached  to 
H.  Mis.  26 30 
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a  rnbber  capsule  at  I  he  end  of  a  metallic  tube,  tlirongh  which,  and  the 
attached  flexible  tube,  the  resulting  pulses  pass  to  the  portable  signal 
beli.  The  apparatus  is  compact  and  easily  adjusted.  {Ifaiure,  Janaacr, 
1882,  irv,  p.200.) 

3.  0/  Oasa. 

Hannay  has  made  an  extended  series  of  ezperimentB  to  obtain  an 
absolutely  vacaons  space  and  to  test  the  hypothesis  that  ordinary  mat- 
ter, and  not  the  ether,  is  the  medium  by  which  radiation  is  propagated. 
He  finds  that  not  only  is  there  a  closely  adherent  layer  of  gas  on  eveiy 
surface,  bat  that  the  Ras  seems,  even  at  ordinary  pressures,  to  i>enetrate 
into  or  combine  with  the  surface  of  the  glass,  and  that  it  is  with  extreme 
difficulty  that  even  a  portion  of  this  gas  is  driven  off,  the  greater  por- 
tion remaining  fixed  even  to  the  softening  point  of  the  glass.  In  order 
to  avoid  the  very  appreciable  tension  of  mercury  vapor,  fusible  metal 
was  Bubstitoted,  the  barometric  height  of  which  was  41  inches.  Various 
forms  of  Springel  pnmp  were  constructed  for  use  with  this  alloy,  the 
fusing  point  of  which  was  94°  C.  After  the  highest  possible  vacoiun  had 
been  attained,  one  of  the  bulbs  was  surrounded  with  calcium  chloride 
and  snow,  and  the  other  interposed  between  a  standard  candle  and  a 
nidiometer;  but  no  effect  was  peiveptible.  In  a  mercury  vacuum  of 
yrz^fjpsTs  measured  by  the  McLeod  gauge,  the  Holtz  spark  passed ;  but 
when  fusiblemetal  was  used  itfailed,  even  when  12  Leyden  jars  were  Dsed. 
The  12-inch  spark  of  an  induction  coil  also  &iled  to  pass.  Kevertheless, 
snch  a  vacuum  still  contained  air  obstinately  retained  by  the  glass.  To 
obtain  a  real  vacuum  the  author  proposes  glass  bulbs  formed  of  hard 
glaas  without  and  soft  glass  within,  so  that  they  can  be  heated  up  to  the 
softening  point  of  the  latter  and  preserve  their  shape.  {Phil.  Ifoji.,  April, 
1882,  V,  XIII,  p.  229.) 

Kraievitscb  has  sought  to  establish  the  hypsometric  formula  by  direct 
observation,  and  at  the  same  time  to  ascertain  whether  gases  have  & 
limit  of  elasticity.  Two  baro-manometers  were  used,  one  on  the  ground 
and  the  other  on  the  top  of  a  high  building,  or  even  on  the  summit  of 
a  neighboring  hill,  their  manometric  branches  being  connected  by  a 
long  metallic  tube.  On  rarefying  the  air  in  this  tube  the  lower  instm- 
meot  will  always  indicate  a  higher  pressure  than  the  other.  {J.  PAy«., 
December,  II,  i,  p.  577.) 

The  same  anthor  has  communicated  to  the  Bnssian  Physical  Society 
the  resnlts  of  his  researches  on  the  elasticity  of  air,  showing  that  rare- 
fled  air  does  not  obey  the  Boyle- Mariotte  law,  its  elasticity  diminishincf 
more  rapidly  than  its  density  in  proportion  as  it  becomes  more  rarefied, 
becoming  equal  to  zero  while  yet  the  density  has  a  measurable  valae. 
It  results  from  these  experimeuts;  first,  that  the  earth's  atmosphere  is 
limited;  and  second,  that  our  weights  of  gases  contain  an  error,  since, 
however  perfect  the  pneumatic  machine,  it  cannot  pomp  all  tlie  air 
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fix>in  a  vessel  if  the  vessel  is  lower  than  the  maohme;  t.  0.,  if  the  air  is 
pumped  from  above.  The  aathor,  by  the  advice  of  Meodeleefi^  is  coq- 
tinalag  hla  researches  opon  heavy  gases.  [Ifature,  December,  xxvn, 
p.  183.) 

Amagat  also  has  experimented  upon  the  elasticity  of  rarefied  gases 
and  comes  to  a  different  codcIdbIou.  Ilesaye:  "All  that  can  be  saidia 
that  onder  the  feeblest  pressores  that  can  be  produced  (one  millimeter 
or  less,  though  I  have  obtained  0.2  millimeter)  there  does  not  appear 
to  be  produced  any  sadden  change  in  the  law  of  the  compressibility  of 
gases;  they  follow  still  the  law  of  Mariotte,  within  the  limits  of  ex- 
perimental error."    (Comptea  Batdua,  Aagnst,  XOT,  p.  281.) 

Delacy  htis  invented  a  barometer  which  records  antomatically  the 
variations  on  an  enlarged  scale.  The  tnbe,  which  has  a  capacioos  res- 
ervoir at  the  top,  is  fixed,  and  opens  into  a  cistern  nearly  as  long,  made  . 
of  a  somewhat  wider  tnbe.  This  cistern  carries  on  one  side  an  index, 
and  on  the  other  a  pencil  working  on  a  moving  cylindrical  surface.  It 
forms  the  npper  pan  of  a  kind  of  areometer,  the  lower  part  being 
closed  and  floating  in  mercary  in  a  still  wider  tnbe  connected  with  a 
reservoir  kept  at  constant  level.  The  variation  of  pressure  is  marked 
by  the  variation  of  the  height  of  the  mercury  in  the  reservoir,  and  this 
latter  ia  to  that  of  the  total  height  in  the  barometric  cistern  (or  to  the 
path  of  the  float  or  of  the  pencil)  in  the  ratio  of  the  section  of  the  cis- 
tern to  that  of  the  reservoir  (about  a  sixth  in  the  anthor's  instrument), 
thos  realizing  an  ampliflcation.     {Nature,  January,  XXT,  1882,  p.  290.) 

Dafour  and  Amstein  have  devised  a  registering  barometer,  now  in 
nse  in  the  Lausanne  Meteorological  Observatory,  depending  on  the  dis- 
placement of  the  center  of  gravity  of  a  glass  tnbe  containing  mercury. 
The  form  of  the  tube  may  be  described  as  that  of  an  L  leading  down 
to  a  U  by  a  vertical  portion,  the  lower  end  being  o|>en.  The  tnbe 
swings  in  the  plane  of  its  angles  on  a  horizontal  axis  placed  above  the 
center  of  gravity ;  with  increased  barometric  pressure  it  inclines  to  the 
right,  with  decreased  pressure  to  the  left,  and  these  movements  are  re- 
corded by  means  of  a  style  attached  to  the  U  part  and  applied  to  a 
moving  strip  of  paper.  By  a  simple  contrivance  the  pendulum  of  a 
clock  is  made  to  impart  a  slight  shock  every  second  to  the  tube  so  as 
to  destroy  any  adherence  of  the  mercury.  (Nature,  February,  xxT,  p. 
374) 

Joly  has  described  a  barometer,  the  readings  of  which  may  be  made 
electrically  at  a  distance  from  the  instrument.  It  requires  but  two 
wires  and  reads  to  one-fiftieth  of  an  inch.     {Nattirey  April,  zxt,  p.  Q59.) 

Brown  has  given  a  rSsumd  of  the  progress  of  the  barometer  and  the 
various  forms  it  has  undergone,  in  which,  however,  the  excellent  form  of 
iD8trnmen.t  designed  some  years  ago  by  Daniel  Draper,  and  used  in  the 
Central  Park  Meteorological  Observatory,  is  not  mentioned.  {Nature, 
July,  XXVI,  p.  283.) 

Cailletet  has  snggested  a  new  pump  for  condensing  gases,  in  which 
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the  ojlioder  is  ioverted  and  the  solid  piston  is  covered  at  top  with 
mercary,  thoa  avoidiag  all  waste  space.  At  each  stroke  it  compresses 
one-third  of  a  liter  of  gas,  and  its  capacity  is  each  that  a  condeosatioD 
to  two  bondred  atmoepberes  may  be  attained.  Labrication  ie  efifected 
by  vaselioe.  ( Compter  Rendtu,  March,  xoiv,  p.  626 ;  J.  Phya.,  October, 
II,  I,  p.  449.) 

Amagat  hae  plotted  the  carves  of  the  compressibility  of  nitrogen, 
obtained  in  bis  experiments  and  in  those  of  Cailletet,  with  presBnres 
as  abscissas  and  the  products  pv  as  ordinates.  That  of  Amagat  is  a 
amootb  curve,  while  that  of  Cailletet  has  a  deep  point  of  inflection  at 
a  pressure  of  sixty  meters  of  mercory.  Amagat  criticises  the  appara- 
tus of  Cailletet  as  inaccarate.    (Oomptes  Eetidua,  October,  XOT,  p.  638.) 

Hautefenille  and  Chappais  have  liquefied  ozone  by  subjecting  it, 
mixed  with  oxygen,  in  a  Cailletet  pnmp,  to  a  pressure  of  135  atmoe- 
pheres,  the  tube  being  recnrved  and  immersed  in  a  jet  of  liqnid  ethy- 
lene, which  cooled  it  probably  below — 100°  C.  The  ozone  was  ob- 
tained in  liquid  drops  of  a  dark  indigo-blue  color,  which  may  be 
preserved  for  some  time  even  under  atmospheric  pressure.  {J.  Fhyt^ 
November,  II,  i,  p.  493.) 

N^eyreneuf  has  extended  the  formula  of  Bemouilli  for  the  flow  of 
gases  through  orifices  in  thin  plates  to  the  case  where  tbe  flow  is 
BimultaueouB  through  two  orifices  at  different  levels.  He  has  obtained 
a  very  eeogitive  gas  level  in  this  way,  a  new  sort  of  chemical  harmon- 
icon,  as  well  as  new  sensitive  fiamea.  (Ann.  Chim.  Phyt.,  February,  V, 
ixv,  p.  167.) 

Yille  has  devise^  a  gaa  regulator  which  ia  independent  of  the  press- 
ure. It  consists  of  a  U  tube  containing  mercury,  communicating  on 
one  side  with  the  space  where  the  pressure  is  to  be  kept  cimstant,  and 
on  tbe  other  with  the  reservoir  where  tbe  gas  is  compressed.  If  tbe 
pressure  fitlls  in  tbe  former,  the  mercury  rises  in  the  tube  and  makes 
electrical  contact  by  means  of  a  nickeled-steel  wire,  thus  sending  a  cur- 
rent through  an  electro-magnet  which  controls  a  valve,  thus  lifting  the 
valve  and  allowing  gas  to  pass  from  the  reaervoir  into  the  other  vesseL 
Then  the  column  of  mercury  falls,  the  contact  is  broken,  and  tbe  valve 
closes.  The  apparatus  used  by  tbe  author  will  withstand  a  pressure  of 
15  atmospheres  and  controls  the  pressure  within  one-quarter  of  a  mil- 
limeter of  mercury.  {Comptea  Bendus,  March,  xciv,  p.  724;  J.  Pkj/t., 
July,  II,  I,  p.  327.) 

Berthelot  and  TieiUe  have  determined  the  velocity  of  gaseous  explo- 
sion through  tubes.  They  find  as  a  mean  that  in  a  mixture  of  eleo- 
trolytic  oxygen  and  hydrogen  this  velocity  is  2,819  meters,  and  in  a 
mixture  of  carbonous  oxide  and  oxygen  1 ,089  meters  per  second.  Curva- 
ture of  the  tube  did  not  change  the  valne,  nor  did  alteration  ot  tbe 
material  of  which  it  was  made.  The  velocity  waa  the  same  whether  the 
tube  was  open  or  closed,  is  nuiform  throughout  its  length,  and  is  inde- 
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pendent  of  the  pressure.  {Comptet  Rendua,  January,  Marcb,  XOIV,  pp. 
101,  822;   Nature,  May,  XXTI,  p.  44.) 

Colladon  shows  to  his  clasbes  the  resistaoce  of  the  air  in  gans  in  the 
following  way :  The  reservoir  of  an  air-gan  is  fully  charged  with  com- 
pressed air,  sod  tho  gnn  ia  loaded  as  tuiaal,  the  ball  nearly  fitting  the 
bore.  Placing  the  barrel  vertical,  and  closing  the  moath  firmly  with 
his  thomb,  the  gun  is  fired  by  an  assistant;  the  thumb  remains  in  posi- 
tioD  and  the  ball  is  heard  to  fall  back  in  the  barreL  Then,  using  the 
same  ball,  he  fires  with  the  same  gun  aud  pierces  a  pine  board  0.4  inch 
thick.  If  the  barrel  of  the  gun  is  more  than  32  inches  long,  and  the 
ball  is  spherical  and  nearly  fills  the  tnbe,  and  if  the  operator,  is  sore  of 
the  strength  of  his  thumb,  the  experiment  is  without  danger.  {Saturef 
August,  xxTi,  p.  353.) 

Uelseos  has  made  a  study  of  experimental  ballistics,  with  a  view  to 
determine  the  iuflueuce  of  the  air.  He  Sods  that  the  air  which  accumu- 
lates in  &ont  of  tlie  projectile  forms  a  layer  there  capable,  in  the  case 
of  high  velocities,  of  preventing  the  immediate  and  absblnte  contact  of 
the  two  solid  bodies,  especially  at  the  point  of  impact,  the  incidence 
there  being  normal.    (Ann.  Chim.  Phya.,  March,  V,  xxv,  p.  389.) 

Stroh  has  repeated  the  experiments  of  BJerknes  on  vibratory  attrac- 
tion and  repulsion,  bnt  has  made  ose  of  air  instead  of  water  as  the 
medinm.  Moreover,  he  has  investigated  the  condition  of  theair  between 
the  vibrating  drums  by  inclosing  these  in  a  closed  space  famished  with 
an  alcohol  manometer.  When  the  phase  of  vibration  was  the  same  for 
the  two  dmrns,  the  manometer  showed  an  increase  of  pressnre,  the  air 
tteaag  expelled  &om  between  them ;  while  when  the  phase  was  opposite, 
the  alcohol  rose  in  the  manometer  tube.  Further,  the  space  between 
the  drums  is  crossed  by  lines  of  pressure  practically  identical  in  direc- 
tion with  those  which  Faraday  showed  in  a  magnetic  field  by  means  of 
iron  filings.     {Nature,  June,  ixvi,  p.  134.) 

Kraievitsch  has  shown  that  the  rarefaction  obtained  by  means  of  a 
mercury  pamp  is  limited,  the  air  being  replaced  by  mercury  vapor,  the 
tension  of  which  is  a  funcdoo  of  the  temperature  bnt  at  ordinary  tem- 
peratures is  0.02  millimeter.  To  show  the  iufineoce  of  cold  on  the 
vacaam  he  made  a  Oeissler  tube  with  a  cylindrical  appendage  of  glass, 
the  whole  being  exbansted  by  means  of  steam,  as  in  the  case  of  the 
water  hammer.  At  ordinary  temperatures  the  spark  passed  as  a 
laminons  line ;  but  on  coolittg  the  appended  cylinder  to— 21)°  the  light 
became  stratified  and  filled  the  tube,  lie  doubts  the  possibiUty  of  get- 
ting a  vacuum  as  high  as  0.00004  meter,  as  Crookes  claims,  since  the 
McLeod  gauge  measures  only  the  elasticity  of  a  permanent  gas.  The 
anthor  describes  some  improvements  which  he  has  made  in  MondeleeGTs 
pomp. ,  (J.  8oc.  Phy».  Chim.  Ruase,  xui,  p.  335 ;  J.  Phya.,  December, 
II,  I,  p.  578;  Natare,  February,  XXT,  p.  377.) 

Gbaacel  has  contrived  a  simple  apparatus  for  determining  the  density 
of  gases  in  order  to  fix  their  molecular  weight  as  a  control  in  chemical 
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operations.  It  consists  of  a  flask  of  200  to  250  c.  c.  capacity,  whoso  neck 
carries  a  lateral  tubulure  of  small  diameter,  and  ia  closed  by  a  hottov 
stopper  carefully  ground,  wbich  terminates  in  a  straight  tnbe  canning 
astoiKock.  From  the  side  of  ihis  hollow  stopper  a  tnbe  passes,  at- 
tached to  its  ioterior,  aud  long  enough  to  reach  to  the  bottom  of  the 
flask.  By  rotating  the  stopper  the  opening  into  this  tube  may  be 
brought  opposite  the  lateral  tubniure.  The  volume  of  the  flask  having 
been  determined,  the  gas  is  introduced  by  the  lateral  tabnlare  until  all 
the  air  is  displaced.  The  stopper  is  then  turned,  the  barometer  and 
thermometer  noted,  aud  the  balloon  weighed,  a  similar  flask  being  used 
as  a  counterpoise.  The  results  given  show  very  considerable  accuracy. 
{Oomptea  Eendvs,  March,  XCIT,  p.  626.) 

ACOUSTICS. 

Martini  has  studied  the  production  of  sound  by  the  flow  of  liqnida. 
He  used  in  his  esperimeots  long  tubes  of  glass,  two  to  six  centimeteiB 
in  diameter,  closed  at  the  lower  end  by  metallic  disks  two  to  three 
millimeters  thick,  each  pierced  with  a  hole  in  the  center,  the  diameter  of 
which  was  equal  to  the  thickness  of  the  plate.  On  filling  snch  a  tube 
with  water  and  allowing  it  to  flow  out  through  the  plate,  sounds  are 
produced  like  those  of  an  organ  pipe.  As  the  water  falls  the  soonde 
do  not  fall  nniformly  in  pitch  as  with  the  syren ;  only  a  certain  number 
of  deflnite  sounds  are  produced,  as  is  the  case  with  an  organ  pipe. 
Martini's  results,  which  confirm  essentially  those  of  Savart,  fomish  a 
method  for  determining  the  relative  velocity  of  sound  in  two  liquida. 
By  noting  the  lengths  of  two  columns  which  yield  the  same  note,  the 
velocities  are  obtained,  since  they  are  proportional  to  these  lengths. 
For  alcohol  of  36°  the  velocity  was  1,288.5  meters;  for  absolute  alcohol, 
1,232.05  meters ;  for  ethyl  ether,  1,144  meters ;  and  for  petroleum  of  den- 
sity 0.800, 1,354  meters.  (J.  Phyt.,  November,  II,  i,  p.  574;  Kature,  De- 
cember, xxTii,  p.  183.) 

lieconte  bas  discussed  the  question  of  the  production  of  sound  shadows 
in  water,  which,  as  proved  by  .the  classic  experiments  of  Golladon  in  1826 
in  the  lake  of  Geneva,  are  more  sharply  defined  than  when  produced  in 
air.  In  1874  a  series  of  experiments  was  made  by  his  son,  L.  I.  Leconte. 
daring  the  blasting  upon  Bincou  rock,  in  the  harbor  of  San  Francisco, 
lie  found  that  soda-water  bottles  plunged  in  the  water  about  40  feet 
from  the  explosion  were  invariably  protected  when  in  the  geometric 
shadow  of  a  vertical  pile  about  a  foot  in  diameter,  while  tbey  were  aa 
uniformly  broken  when  placed  on  the  opposite  side.  Stout  glass  tabes 
placed  horizontally  showed  by  their  fracture  the  lines  of  this  shadow. 
The  author  supposes,  in  accordance  with  theory,  that  the  waves  pro- 
duced by  such  an  explosion  mnst  be  very  short  in  order  to  prodaoe  these 
sharp  shadows.  {Am.  J.  Set.,  January,  III,  xxin,  p.  27 ;  Phil.  Mag.,  Feb- 
ruary, V,  IIII,  p.  98 ;  J.  Phya.,  September,  II,  i,  p.  420.) 

Decharme  has  applied  the  principles  of  attraction  and  repulsion  pro- 
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rinced  by  the  flow  of  liquids  from  oriflcea  according  aB  the  walls  are  thick 
or  thin,  to  the  constmction  of  a  tuning  fork  which  be  calls  a  hj-drodia- 
pasoD.  It  is  formed  of  a  tube  of  brass  0.5  meter  long,  6  millimeters 
in  interior  diameter,  and  1  millimeter  thick,  cnrved  into  an  elongated 
U,  the  branches  being  6  centimeters  apart.  On  the  convexity  of  the 
carve  is  an  opening  through  which  connection  is  made  with  the  water 
supply.  The  extremity  of  each  branch  is  bent  so  that  the  ends  open 
exactly  opposite  each  other.  To  these,  disks  or  ajutages  of  any  form 
may  be  attached.  When  the  current  of  water  Hows,  the  fork  takes  a 
regular  rate  of  vibration  and  gives  a  clear  note.  In  water  the  tone 
given  was  la  (217.5  vibrations),  and  the  flrst  banuonic  was  plainly  heard. 
{Comptet  Kendut,  October,  snv,  p.  597.) 

Finto  has  studied  the  function  of  two  ears  in  determining  the  direc- 
tion of  aounds,  and  concludes,  1st,  that  we  are  able  to  judge  of  tbe  di- 
rection from  whieb  a  sound  comes  because  it  reaches  one  of  ibo  ears 
first  and  then  the  other,  tbe  interval  of  time  being  longer  or  sliorter 
according  to  tbe  position  of  tbe  sounding  body;  and  2d,  that  the  second 
ear  enables  us  to  determine  the  direction  in  which  the  intensity  of  the 
sound  perceived  is  a  maximum  without  turning  tbe  head.  (J.  Phyx., 
December,  II,  i,  p.  5C1.) 

Stanley  bas  presented  to  tbe  London  Physical  Society  a  puper  on 
tuning-fork  vibrations.  He  showed  that  disks  on  the  prongs  of  a  heavy 
fork  do  not  produce  as  loud  a  sonud  when  the  fork  vibrates  as  does  ite 
resonator ;  that  vibration  down  tbe  stem  of  tbe  fork  does  not,  as  Ohlad- 
ni  snpposed,  depend  ou  a  vibrating  ventroid,  since  a  fork  cut  in  tbe 
end  of  a  solid  steel  bar  communicated  sonorous  vibrations  equally  well 
to  tbe  resonator.  Since  to  set  a  fork  vibrating  only  one  prong  need  be 
bowed,  it  is  evident  that  the  vibration  must  proceed  along  the  prongs. 
A  light  fork,  a  meter  long,  shows  the  passage  of  the  vibratious  down 
one  prong  and  up  the  other.  When  the  prongs  of  a  powerAil  fork 
are  tipped  with  pieces  of  metal  dipping  in  mercnry,  the  mercury  is 
thrown  into  ripples  which  can  be  thrown  on  a  screen.  {Nature,  June, 
nn,  p.  ICC.) 

Koenig  has  pnblished  in  book  form  tbe  valoable  researches  in  exper- 
imental acooBtics  which  be  has  made  during  several  years  past.  The 
most  recent  and  one  of  the  most  important  of  bis  investigations  is  that 
undertaken  to  determine  the  influence  of  phase  on  the  quality  of  tone. 
He  finds  tbat,  contrary  to  tbe  theoty  of  Helmholtz,  there  is  a  distinct 
difiTerence  in  tones  containing  identically  tbe  same  upper  partials  when 
the  phase  difi'erB.  The  sonnd  is  louder  and  more  forcible  when  this  dif- 
ference is  one-fonrth,  gentler  and  softer  when  three-fourths.  By  means 
of  a  specially-constructed  wave-syreii  be  has  elaborately  studied  these 
phenomena.  {Quelqueg  Expiriencea  d?Acotiatique,  Paris,  1882;  Nature, 
June,  July,  xxvi,  pp.  203,  275;  J.  Phy».,  December,  II,  I,  p.  525.) 

yeyrenenf  has  contrived  a  sensitive  flame  without  an  inclosing  tube. 
This  is  attained  by  causing  two  flames  to  impinge  the  one  upon  the 
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other,  or  a  eJDg'Ie  flame  to  strike  npon  a  can«Dt  of  air.  To  avoi*!  tedi- 
ouB  adjustment,  however,  he  prefers  the  following:  A  brass  tabe25  cen- 
timeters JoDg  and  33  millimeters  id  diameter  is  snpported  vertically. 
By  aa  opeDiog  at  bottom  a  flame  from  a  jet,  haviog  an  opeDiug  whidi 
is  2  millimeters  in  diameter,  is  projected  horizontally  across  the  tabe. 
By  impact  against  the  opposite  wall  of  the  tnbe,  aided  by  the  air  cnr- 
rent,  very  pnre  sonnds  are  produced.    (J.  FAy«.,  October,  n,  l,  p.  401.) 

Decbanne  bns  studied  the  vibratory  forms  of  circnlar  liqoid  sor&oes, 
and  finds  very  close  analogies  between  these  and  those  of  soap  films. 
They  aro  excited  and  observed  similiurly,  and  have  the  same  system  of 
nodal  poiutB.  The  determination  of  intemodal  distances  is  more  diffl- 
calt  with  liquids,  since  they  are  only  one-sixth  as  greaL  But  the  laws 
are  the  same ;  the  distances  of  the  internodes  are  inveosely  proportional 
to  the  number  of  vib/ations.   [Ann.  Chim.  Phys.,  January,  V,  Tiv,  p.  113.) 

Kolacek  has  investigated  mathematically  the  theory  of  resonance,  and 
has  demonstrated  that  the  conductibility  of  gases  for  heat  has  only  an 
exceedingly  minute  influence  on  the  number  of  vibrations  made  by  the 
gas  confined  in  a  resonator.  With  a  netniboltz  resonator,  making  198 
vibrations  a  second,  the  sonnd  is  lowered  only  0.152  vibration,  an  nnim- 
portaut amount.    {Wied.Ann.,xu,p.353i  J. Phys.,  3aaanry,  I[,i,  p.6S.) 

Harion  has  proposed  to  determine  the  position  of  the  nodes  and 
loops  in  an  organ  pipe  by  means  of  a  tnbe  introduced  into  the  pipe, 
this  being  in  communication  with  a  manometric  capsule.  (J.  Phgt^ 
March,  II,  I,  p.  136.) 

Serra-Garpi  has  made  use  of  the  microphone  for  fixing  the  position  of 
the  nodes  and  loops  in  vibrating  columns  of  air.  Upon  a  membrane 
stretched  on  a  metal  ring  a  small  carbon  microphone  is  placed.  Wh«n 
at  a  node  a  loud  rattle  is  heard  in  the  connected  telephone;  when  at  a 
loop  the  sound  is  feeble.    {Comptes  Bendm,  Jauoary,  xorr,  p.  171.) 

Leconte  Stevens  has  combined  the  organ  pipe  with  the  sonometer, 
forming  an  instrnment  which  he  finds  very  convenient  for  the  exhibi- 
tion of  Bemouilli's  laws,  and  for  the  study  of  upper  partial  tones  and 
musical  scales.     [Am.  J.  Set.,  June,  III,  XXIII,  479.) 

Bonrbonze  bas  proposed  the  use  of  a  sounding  board  fbmished  with 
strings,  upon  the  back  of  which  is  a  carbon  microphone,  aa  a  telephoie 
transmitter.     {Comptes  Rendua,  Jannary,  XCIT,  76.) 

Hartmaiin  has  devised  several  newpieces  of  acoustic  apparatus.  The 
motoropkone  consists  of  a  shaft  carrying  an  eccentric  communicating  by 
means  of  a  rod  with  a  membrane.  It  converts  rotary  motion  Into  sound, 
the  pitch  being  determined  by  the  speed,  and  the  intensity  by  the  throw 
of  the  eccentric.  A  bell  mouth  strengthens  the  tones.  Tba phonomator 
acts  on  the  opposite  principle,  producing  rotary  motion  &om  vibration. 
In  the  electromagnetophone  a  piece  of  sheet- iron  under  an  electro-magnet 
has  a  point  dipping  in  mercury;  a  current  passing  through  the  ooilfl 
and  the  point  is  rendered  intermittent,  and  the  membrane  sounds.  The 
electro- moffnelic  membrane  syren  is  similar,  but  lias  a  solid  sliding  contact 
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in  place  of  the  mercury,  a  driving  wheel  producing  rapid  intermption. 
WheD  a  tuning  fork  ia  sapiwrted  so  as  to  be  capable  of  rotation  before 
a  resonODce  case,  it  gives  a  strong  reeouance  or  a  voak  interference 
tone  according  to  its  position,  the  latter  being  bigher.  On  rotating, 
the  former  becomes  the  higher  and  the  dissonauce  increases.  A  reso- 
nance interference  pipe  is  made  by  connecting  the  nodes  of  an  open  pipe 
with  a  mbber  tnbe.  By  pressing  this  tabe  the  pitch  of  the  pipe  is  altered. 
( Wied.  Beibl,  No.  3;  Ifature,  June,  IXVI,  p.  138.) 


1.  Production  of  Heat ;   Thennometry. 

Ilaga  has  investigated  the  variations  of  temperature  which  are  pro- 
duced when  metallic  wires  are  submitted  to  traction.  The  wire  wh 
stretched  horizontally,  one  end  being  attached  to  the  vertical  arm  of  a 
bent  lever,  the  tension  being  produced  by  weights  on  the  horizontal  arm. 
The  temperature  was  measured  by  a  thermo-electric  couple,  one  of  wlios6 
elements  was  the  wire  itself,  and  the  other  a  wire  of  another  metal 
wonnd  round  the  first.  A  steel  wire  I.O*""  and  a  wire  of  German  silver 
1.5™"  in  diameter  were  used,  the  auxiliary  wire  being  of  platinum 
0.08°""  thick.  With  a  tension  on  the  steel  wire  of  21.716  kilograms  the 
increase  of  temperature  was  0.1054'^;  the  tension  of  17.134  kilograma 
on  the  German  silver  wire  gave  0.1420°.  The  heating  with  the  latter 
wire  was  proportional  to  the  stretching  weighL  From  the  data  thna 
obtained,  Qaga  determined  the  mechanical  equivalent  of  heat  and  ob- 
tained for  the  steel  wire  437.8,  and  for  the  German  silver  428.1.  ( Wied. 
Aim.,  Y,  XT,  p.  1;  J.  Fkps.,  September,  n,  l,  p.  425.) 

Holman  has  suggested  a  simple,  accurate,  and  ready  method  of  cali- 
brating thermometers,  which  requires  one-tliird  to  one-half  tlie  time 
of  tbe  method  of  Neumann,  with  equal  accnraoy,  and  is  fully  one-third 
shorter  and  somewhat  more  accurate  than  that  of  Pickering.  Two  cali- 
brations of  a  Baadin  thermometer,  using  threads  of  merenry  of  3  and 
6™*  respectively,  each  with  only  one  series  of  observations,  requiring 
Ml  boor  and  a  half  for  completion,  gave  reenlts  whose  average  differ- 
eoce  at  9  points  was  0.04°",  the  arithmetical  sum  of  the  extreme  differ- 
ences being  0.12°^.     (Am.  J.  Sci.,  April,  lU,  xxm,  p.  278.) 

Michelson  has  described  an  air  thermometer  whose  indications  are 
independent  of  the  pressore  of  the  air.  It  consists  of  a  glass  bulb  4~ 
and  a  stem  2*"°  in  interior  diameter,  the  bolb  containing  dry  air  at  a 
pressure  of  about  lOO™™  of  mereury,  this  air  being  separated  firom  Uie 
apper  portion  of  the  tube  by  acolumn  of  mercury  about  100"""  in  length. 
This  mereoty  remains  above  the  air,  notwithstanding  the  large  diameter 
of  the  bore,  owing  to  the  resistance  of  the  meuiscos  to  deformation. 
The  space  above  the  mercury  is  a  vacnum.  The  pressore  of  the  air  ia 
the  bulb  is  constant  and  equal  to  that  of  the  column  of  merenry  above 
H.    (Am.  J.  Set.,  August,  III,  xxrr,  p.  03.) 
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Michdson  has  also  devised  another  form  of  thermometer  of  great 
sensitiveDesB,  based  od  the  high  expansion  coeGQcieat  of  hard  rabber. 
A  very  thin  strip  of  this  sabstance  is  fastened  to  a  simiiar  strip  of 
brass  5«»  long,  1"»  wide,  and  abont  0.1»»  thict.  Tlie  lower  end  of  the 
compound  strip  is  fixed,  and  on  the  apper  end  is  fixed  a  fine  thread  of 
glass,  the  end  of  which  is  bent  at  n^rht  angles,  and  impinges  npon  a 
lightmirror  of  silvered  glass  suspended  by  a  vertical  silk  filament  When 
the  temperature  changes,  the  compound  bar  curves  and  the  glass  thread 
rotates  the  mirror.  The  displacement  is  observed  with  a  telescope  and 
scale.  The  whole  is  inclosed  in  a  double  box,  to  avoid  air  corrents.  In 
another  form  of  the  instmment  the  curvature  of  the  compound  bar  is 
made  to  bring  the  end  near  a  metallic  rod  immersed  in  liquid,  thus 
shortening  the  column  and  diminishing  the  resistance.  {J  Phyt.,  April, 
n,  I,  p.  153.) 

Qovi  has  made  use  of  the  fact  that  the  expansion  coefficients  of  mer- 
cury and  hard  rubber  are  very  nearly  equal,  for  the  purpose  of  illustr-it- 
ing  the  effect  of  expansion  on  the  bulbs  of  liquid  thermometerti.  A 
capillary  tube  of  glass  has  a  bulb  of  ebonite,  the  bnlb  and  a  part  of  the 
stem  being  filled  with  mercury.  No  change  is  observed  in  the  hfight 
of  the  column  when  the  temperature  gradually  changes.  Wbeu  the  va- 
riations are  rapid  the  mercnry  descends  with  heat  and  rises  with  cold, 
the  original  level  being  soon  restored.  The  ebonite  responds  first,  and 
being  a  bad  conductor,  transmits  its  heat  slowly  to  the  mercnry.  [Na- 
ture, December,  xzvn,  p.  200.) 

Grafts  has  studied  the  conditions  in  mercurial  thermometers  which 
produce  a  lowering  of  the  zero  point.  He  considers  that  the  glass 
after  it  has  been  softened  in  the  blowing  preserves  for  an  indefinite 
time  at  ordinary  temperatures  a  condition  of  strain,  as  in  the  Prince 
Bupert's  drop.  When  the  glass  is  reheated,  the  mobility  of  its  particles 
increases  and  a  contraction  takes  place,  the  result  of  it  being  the  more 
effective  in  proportion  as  the  original  temperature  is  the  more  nearly 
approached.  In  constructing  the  thermometer  this  contraction  pro- 
duces a  jiennauent  elevation  of  the  zero  point,  which  may  amount  even 
to  26<3.  When  heated  to  the  boiUng  point  of  mercury,  as  iu  filling,  there 
Is  a  similar  eflfect,  but  the  depression  rarely  amounts  to  more  than  2° 
for  lead  gloss.  To  remove  this  error,  therefore,  the  author  heats  the 
thermometers  to  the  required  high  temperatures  and  then  cools  slowly. 
[Comptes  RenHua,  May,  XCIT,  p.  1298.)  Subsequently  Orafta  has  given 
the  results  of  his  comparison  of  fifteen  mercury  thermometers  with  the 
hydrogen  thermometer,  all  immersed  iu  the  vapor  of  naphthalene. 
Seven  of  these  thermometers  were  made  by  Baudin  and  seven  by  Alver- 
gniat.  They  were  all  of  flint  glass  containing  18  per  cent  of  lead.  One 
was  made  of  soda  glass,  by  Milller,  of  Bonn.  These  results  are  given 
in  tabular  form,  showing  the  correction  required  for  eveiy  ten  degrees 
from  100°  to  330°.  For  comparison,  the  corrections  for  thermometen 
made  of  Ghoisy  le  Boy  glass  and  ordinary  Paris  glass,  from  Begnanlt^ 
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data,  for  the  same  iotervsU,  are  given  Id  the  Bame  table.  When  cor- 
rected, the  mazimnm  error  for  the  fifteen  tbermometers  iB  0°.3at  200°, 
00.5  at  300°  and  flo.S  at  330©.  ( Comptea  Eendus,  Kovember,  XOT,  p.  836.) 
In  a  third  not«,  Crafta  discusses  the  esactitade  of  the  measnremcnts 
made  'with  the  mercnrial  thermometer.  {Compter  Bendua,  November, 
XOT,  p.  910.) 

Siemens  has  commnQicated  to  the  Boynl  Society  the  results  of  the  ex- 
periments made  with  his  deep-sea  electrical  thermometer  on  board  the 
United  States  Ooast  and  Geodetic  Sarvey  steamer  Blake,  Commander 
Bartlett,  in  the  sammer  of  1881,  forwarded  to  him  by  J.  E.  Ililf^rd,  the 
Superintendent.  The  apparatus  was  apecially  ordered  for  tbe  Oovem- 
ment  by  Alexaoder  Agassiz,  and  seems  to  have  proved  its  reliability. 
{Nature^  June,  SXVI,  p.  100.) 

Brown  has  given  an  extended  r^jitm^of  the  various  devices  brought 
forward  sa  temperature  regulators.     {Halure,  June,  zzn,  p.  114.) 

2.  Expanaion  and  Change  t^  atate. 

Bnssner  has  determined  the  expansion  coefficient  of  several  substances 
by  means  of  the  weight  thermometer.  Sulphur  gave  from  0°  to  10°, 
.000147;  0°  to  20°,  .OOOICO;  0°  to  30°,  .000170;  tO  40°,  .(.00178;  to  50°, 
.000183 ;  and  to  00°,  .000180.  Soft  rubber  of  commerce,  from  0°  to  lOo, 
.000657;  0oto20o,.000CC5;  0oto30o,  .000670.  Hard  robber  has  a  coeffi- 
cient between  that  above  given  for  caoatchonc  and  that  for  sulphur. 
Differentspeeimensvaried  between.000338nd.00041.  {Oarl.  £«|>.,XTni, 
p.  152;  J.  Pkya.,  April,  U,  I,  p.  193.) 

Lebedeff  has  sought  to  ascertain  whether  the  apparent  contraction 
of  stretched  caontchonc  by  heat  takes  place  in  all  directions  or  ouly  in 
that  in  which  it  is  stretched.  He  finds  the  latter  to  be  the  true  hypothe- 
sis. He  has  found  the  cubic  expansion  coefficient  of  the  rubber  to  be 
.000C87  when  stretched  and  .00007S  when  in  its  natural  condition.  (J. 
jSm.  Pkya.  Chim.  Ruaae,  xni,  p.  246;  J.  Pkya.,  December,  n,  i,  p.  573.) 

Hertz  has  studied  the  conditions  of  the  evaporation  of  liquids,  and 
has  measured  with  great  care,  by  means  of  a  special  apparatus,  tbe 
pressure  of  the  saturated  Vapor  of  mercury  at  ditTereot  temperatures. 
The  values  obtained  are  lower  than  those  of  lEegnault.  Between  0°  and 
40°  the  elastic  force  of  mercury  vapor  varies  from  0.00019  to  O.00C3'"' 
Hence,  at  ordinary  tempemtnres  the  elastic  force  of  the  vapor  of  mer- 
cai7  is  less  than  one-thousandth  of  a  millimeter.  [Wied.  Ann.,  xvtl, 
pp.  173, 177;  J.  Pkya.,  November,  H,  i,  p.  612.) 

CaiUctet  has  suggested  the  use  of  liquefied  gases,  especially  ethylene, 
for  producing  low  temperatures.  Ethylene  liquefies  at  10°  0.  under  a 
pressure  of  tiO  atmospheres,  at  8°  under  50,  at  4°  under  60,  and  at  1° 
under  45.  Its  critical  point  is  near  -|-13o.  When  a  thermometer  contain- 
tng  CSi  was  immersed  in  the  liquid  it  indicated  a  temperature  of — 105°, 
mnch  lower  than  that  of  hyponitrous  oxide,  which  boils  at  —88°.    Spe- 
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(dal  deviceB  to  collect  and  use  the  liquid  ethylene  are  necessary,  Thloh 
are  described  in  the  paper.    (Oomptea  Eendua,  May,  xciv,  p.  1224.) 

Demar^y  has  stadied  the  volatility  of  metals  at  low  temperatnreB 
in  a  vacnum.  The  metal  was  placed  in  a  glass  tabe  12^°  in  diame- 
ter, closed  at  one  end,  and  heated  in  a  hath  of  the  vapor  of  salphor, 
mercury,  methyl  6ebat«,  aniline,  methyl  oxalate  or  water,  giving  tem- 
peratorea  of  440°,  300°,  292°,  1840,  icio,  and  lOO©  respectively.  A 
thin  U  tube  of  glass  was  placed  inside  the  first,  passing  to  within  two 
centimeters  of  the  metal,  and  kept  cold  by  a  cnrrent  of  water.  The 
space  containing  the  metal  was  exhausted  by  a  Springel  pnmp.  In  a 
longer  or  shorter  time  after  the  heating  begins,  a  black  deposit  appean 
on  the  bend  of  the  U  tube,  which  soon  becomes  metallic.  Cadmium, 
zinc,  antimony,  bismnth,  lend,  and  tin  were  thus  examined,  and  it  was 
found  that  they  were  volatile,  cadmium  at  1C0°,  zino  at  184°,  antimony 
and  bismuth  at  292'=',  lead  and  tin  at  3G0<^.  When  the  experiment  con- 
tinued for  24  or  48  boors,  the  deposit  was  considerable  enough  to  be 
weighed,  being  5  to  15  milligrams.  Cadmium  at  184'='  gave  in  20  hours 
a  deposit  weighing  nearly  10  centigrams.  {Oomptea  Rendtu,  July,  ZOT, 
p.  183.) 

Konowaloff  has  investigated  the  tensions  produced  by  the  vapors  of 
mixed  liquids,  including  those  which  are  miscib^e  in  all  proportions  as 
well  as  those  which  are  only  partially  solnble  the  one  in  the  other. 
{ Wisd.  Ann.^  Y,  UV,  pp.  34,  219 ;  J.  Phyt.,  April,  II,  I,  p.  188.) 

Glustoni  has  given  a  historic  sketch  of  the  different  theoriee  of  dew. 
In  his  opinion  the  most  efficient  cause  of  the  production  of  dew  is  the 
evaporation  &om  the  surface  of  the  ground,  which  has  been  sapcr- 
heated  daring  the  day  and  the  temperature  of  which  is  maintained  dar- 
ing the  night  above  that  of  the  air.  Alter  a  longer  or  shorter  time,  of 
course  this  air  becomes  saturated.  Contrary  to  the  general  impreadon, 
nocturnal  radiation  plays  only  a  secondary  part  in  the  phenomenon. 
(21 2fiiovo  Oimento^  III,  x,  p.  58;  J.  Pkyi.,  December,  II,  I,  p.  566.) 

Troost  has  given  a  method  for  determining  vapor  densities  at  hi^ 
temperatures  in  glass  by  using  for  the  purpose  a  bath  of  Beleniom 
vapor,  which  boils  at  665°.  The  glass  must  be  difflcolUy  fusible,  the 
capacity  of  Che  balloons  being  about  300  c.  e.  The  author  obtained  for 
the  density  of  mercuric  chloride  thus  determined  9.37 ;  theory  requiring 
9M,  For  iodine,  8.57  and  8.53  were  obtained,  showing  that  ite  expul- 
sion coefficient  does  not  differ  from  that  of  air,  while  its  compiession 
coefficient  at  440°  is  notably  different,  and  at  this  temperature  the  den- 
sity diminishes  with  the  pressure  from  8.7  to  7.35.  Sulphur  vapor  gave 
2.D4  and  2,92,  white  at  440°  it  is  6.0,  and  at  very  high  temperaturea  it 
Is  2.2,  showing  a  gradual  decomposition  like  qzone.  {Comptes  Bendtu, 
June,  xcT,  p.  30.) 

Wiedemann  has  described  a  now  form  of  apparatus  for  illustrating 
geyser  phenomena.  It  consists  of  a  globe  of  glass  of  half  a  liter  capao- 
ity,  surmoanted  by  two  tubes,  one  a  centimeter  in  diameter  and  70 
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ccDtimettirs  long,  possiog  just  throngh  the  cork  and  narrowed  above. 
The  sabterranean  canals  bringing  water  to  the  bottom  of  tbe  geyeer  are 
represented  hy  the  other  tabe,  narrower  than  the  first,  which  descends 
into  the  globe  where  it  is  a  little  recnrved  upward.  Tbe  npper  end  of 
this  tube  passes  from  the  bottom  of  a  lateral  jar  half  filled  with  water, 
which  is  about  on  a  level  with  the  top  of  the  vertical  tube.  The  whole 
being  filled  with  water  to  a  level  a  little  below  the  narrowed  point  of  t^e 
large  tube,  it  is  only  necessary  to  heat  the  globe  with  a  Bunsen  burner 
to  obtain  projections  of  boiling  water  to  a  height  of  2  or  3  meters. 
(TTted.  Ann.,  V,  xv,  p.  173;  J.  Phys.,  June,  II,  I,  p.  290.) 

Yiolle  has  measured  with  great  care  the  boiling  point  of  zinc  De- 
ville  and  Troost  some  years  ajio  gave  it  at  1048°,  while  Beoqnerel's  de- 
termination makes  it  932°.  In  the  cooree  of  other  experiments,  Violle 
observed  that  silver,  which  melts  at  954°,  did  not  fuse  in  zinc  vapor. 
lie  then  undertook  to  determine  the  boiling  point  of  zinc  by  means  of 
a  special  apparatus,  and  has  found  it  to  be  9290.6,  or  practically  930°. 
{Compta  Bendut,  March,  XOIT,  p.  720.)  In  a  note,  Troost  says  that  this 
value  was  redetermined  by  Deville  and  himself,  and  fixed  at  912°  as  a 
mean  of  27  experiments.    {Oomptea  Kendua,  March,  xoiT,  p.  788.) 

Troost  has  determined  the  boiling  point  of  selenium  with  a  view  to 
Qse  this  substance  for  determining  vapor  densities  by  the  method  pro- 
posed by  Deville  and  himself  in  1880.  The  temperature  was  measured 
by  air  thermometers,  with  both  porcelain  and  glass  bulbs,  and  was 
foDud  to  be  661°  to  666°,  or  065°  as  a  mean.  The  anthor  proposes  se* 
leninm  vapor,  therefore,  because  glass  bulbs  can  be  used  in  it  without 
softening.     {Comptet  Beadm,  June,  XOIT,  p.  1508.) 

3.  Conduction  and  Radiation. 

Thoulet  has  determined  the  thermic  condnctibility  of  rocks,  defining 
the  coefficient  of  conduction  to  be  tbe  quantity  of  heat  which  enters  or 
leaves  a  homogeneous  wall  of  indefinite  extent  during  a  unit  of  time, 
traversing  a  unit  of  surface,  when  the  thickness  is  unity,  and  the  differ- 
ence of  temperature  on  the  faces  is  1°  C.  lie  has  given  tbe  preliminary 
results  obtained  with  his  apparatus,  which  show  the  coefficient  for  glass 
to  be  2.66,  for  wrought  iron  10.26,  and  for  Vizille  anhydrite  1.56.  {Ann. 
Chim.  Phyt.^  June,  V,  xxvi,  p.  261.) 

Griitz  has  investigated  the  conductivity  for  beat  of  gases  and  its  re- 
lations to  temperature.  He  concludes:  (1)  that  heat  conduotioQ  in  the 
gases — air,  hydrogen,  and  (at  low  temperatures)  carbon  dioxide,— consists 
in  tbe  transference  of  progressive  energy  only,  intramolecular  energy 
contriboting  immeasurably  little ;  (2)  that  the  relation  of  heat  conduc- 
tion to  temperature  in  found  by  experiment  to  be  such  as  Clansius's 
theory  requires ;  (3)  that  all  results  for  gases  and  vapors  showing  di- 
vergences from  the  values  calculated  from  theory  are  without  eviden- 
tial force  since  they  give  only  the  apparent  heat-conducting  power  in 
conB^nence  of  the  absorption  of  radiant  beat ;  (4)  that  the  divergence 
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of  the  temperature  uoefficient  of  friction  fi-om  that  calculated  frmn 
theory  canoot  have  for  its  cause  (at  least  not  aloue)  the  decrease  of  the 
molecular  diameter  with  risiog  temperature.  ( Wied.  Ann.  XIT,  2^; 
Nature,  January,  IXT,  p.  290.) 

Dahlauder  has  ascertained  that  the  Telocity  with  which  a  body  ooola 
inaliqaidis:  (1)  nearly  iDdepeodent  of  its  depth  below  the  8arfiu»; 
<2)  is  independent  of  the  nature  of  its  surface ;  (3)  is  dependent  on  ila 
excess  of  temperature ;  and  (4)  for  the  same  body  in  the  same  liquid 
with  the  same  excess  of  temperature  it  increases  rapidly  with  the  tem- 
perature of  the  li(]uiil.     {J.  Phya.,  September,  II,  i,  p,  435.) 

Hill  has  calcalated  &om  data  obtained  by  actioometrio  observations 
in  India,  that  the  true  absorbent  of  solar  heat  in  onr  atmosphere  is 
aqueous  vapor,  the  absorbing  power  being  identical  with  that  obtained 
by  Violle  from  measurements  taken  by  himself  in  the  Alps.  (iVoo.  Bop. 
Soo.,  IIXin„  p.  216 ;  J.  Pkys.,  Jnoe,  II,  i,  p.  290.) 

Heine  has  measured  the  absorption  of  radiant  beat  by  gases  by 
means  of  the  expansion  produced.  The  gas  is  contained  in  a  brass  vessel, 
whose  sides  carry  plates  of  rock  salt,  through  which  pass  the  radiations 
of  a  Bunsen  burner.  A  very  delicate  manometer  registers  automatically 
the  variations  of  interior  pressure.  If  air  be  used  purified  from  water 
vapor  and  carbon  dioxide  no  change  of  pressure  takes  place,  but  if  car- 
bon dioxide  be  employed  there  is  an  increase  of  pressure  resolting-firom 
the  absorption  of  heat  by  the  gas.  On  mixing  definite  quantities  of 
carbon  dioxide  with  air,  definite  curves  were  obtained,  which  were  soiB- 
ciently  well  marked  to  permit  of  the  solution  of  the  inverse  problem; 
t.  e.,  the  determination  of  the  carbon  dioxide  in  the  air  from  the  absorp- 
tion curves.  The  results  agree  well  with  those  of  chemical  methods. 
(J.  PAy«.,  August,  II,  I,  p.  380.) 

Ferrini  has  experimented  with  the  Orookea  phenomenon,  using  two 
similar  tubes,  one  of  which  was  exhausted  only  moderately,  the  spark 
passing  direct  from  one  electrode  to  the  other,  while  the  other  contained 
air  at  the  extreme  of  rarefaction.  A  Holtz  machine  furnished  the  eleo- 
tricity,  tubes  of  rubber  filled  with  mercury  being  the  conductors.  One 
of  these  was  directly  attached  to  the  machine.  The  other  was  a^jns- 
table  near  the  surface  of  mercary  in  circait  with  the  machine,  so  that 
when  it  was  immersed  a  continuous  curreni  was  sent  to  the  bulbs,  and 
when  out  of  the  mercury  a  longer  or  shorter  spark  could  be  obtained. 
When  these  discharges  passed  through  the  low  vacuum  tube,  the  phe- 
nomena varied  like  those  observed  by  Hittorf,  who  used  a  constant  car- 
rent,  but  varie<I  the  rarefaction;  being  due  to  the  increase  of  the  rotist- 
anoe  in  the  vicinity  of  the  negative  electrode  as  the  potential  rises.  The 
resistanceof  the  second  globe  was  very  much  greater;  hut  the  phenomena 
from  one  globe  to  the  other,  vary  in  the  same  direction  in  which  they 
vary  for  the  first  globe  when  the  difierence  of  potential  is  increased.  The 
author  rejects,  cousequeotly,  the  hypothesis  of  a  fourth  state  of  matt^. 
ill  Nuovo  Cimmto,  HI,  IX,  p.  179 ;  </.  Pkya.,  November,  II,  i,  p,  521.) 
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Tyndall  bas  delivered  a  leetnre  at  the  Boyal  Institation  od  the  action 
of  free  molecales  on  radiant  heat,  and  its  conversion  thereby  into  soond, 
in  which  he  gave  a  r4sum^  of  the  discussion  on  the  gnestioa  of  the  ab- 
sorptive action  of  aqaeoos  vapor  and  then  showed  the  apparently  in- 
controvertible proof  by  means  of  the  photophone  of  the  correctness  of 
his eurly  experiments.  (JITafure,  January,  XXT,  p.  232;  Ann.  Chim.Pkg»., 
April,  V,  ixv,  p.  177.) 

Dofour  has  confirmed  the  hypothesis  that  in  the  radiophone  the 
radiant  energy  acts  on  tlie  layer  of  air  in  contact  with  the  tsolid  body 
without  expanding  sensibly  this  body.  A  wire  of  blackened  braas, 
stretched  on  the  moauting  of  a  lens,  pressed  against  the  lens  a  thin  glass, 
which  gave Newton'aiings;  and  it  wasobserved  that  nochangetoob  place 
in  the  rings  vbeo  the  wire  was  subjected  to  an  intermittent  beam  of  light 
A  very  thin  spiral  of  blackened  zinc  terminated  in  s  small  carbon  cone 
connected  with  the  positive  pole  of  a  battery  and  rested  on  a  plate  of 
carbon  connected  with  the  negative  pole,  a  telephone  being  in  circuit 
Ko  sound  was  perceived  when  an  intermittent  beam  was  thrown  upon 
the  spiral.  The  increased  effect  with  increased  absorption  in  a  gas  was 
well  shown  by  putting  carbon  dust  in  dry  air;  a  strong  sound  was 
heard  when  the  tube  was  shaken.  That  short  waves  also  produce  the 
resnit  was  shown  by  using  a  bulb  as  a  receiver  in  which  hydrogen  and 
chlorine  were  set  firee  by  electrolysis.    {J.  Phyt.,  April,  II,  i,  p.  19C.) 

Ealischer  has  observed  that  by  naing  simply  a  selenium  cell  iu  the 
circuit  of  a  telephone,  and  without  battery,  a  sound  is  produced  when- 
sver  intermittent  light  Ihlls  on  the  selenium  whose  pitch  corresponds  to 
the  rate  of  intennittence.  The  resolt  appears  to  be  due  to  light,  since 
it  is  not  modified  by  alum  or  by  water,  and  it  is  destroyed  by  colored 
glass,  except  yellow.  The  cell  should  have  a  low  resistance.  (Oarl.  i£g>., 
p.  663 ;  J:  Pfcyg.,  April,  U,  I,  p.  197.) 

4.  BptcificJIeaU 

Strecker  has  determined  the  ratio  of  the  specific  heat  at  constant  press- 
ore  to  the  specific  heat  at  constant  volume,  of  chlorine,  bromine,  and 
iodine,  all  in  the  condition  of  gas,  by  comparing  by  Knndt's  method  the 
wave  lengths  produced  by  the  same  sound  in  air  and  in  the  gas,  at  tem- 
peratures between  20°  and  39(P.  The  constants  do  not  vary  sensibly 
with  the  temperature,  and  approach  closely  the  theoretic  values,  1.323 
for  chlorine,  1.290  for  bromioe,  and  1.300  for  iodine.  The  experimeatAl 
values  are: 

8p.  beat.         Bp.  Iie»t  oonal. 
Velocity.  fi«tio.  oonab  prew.      toL  ref.  to  air 

Chlorine 205.3-  1.323  0.1135  0.2139 

Bromine 135.0  1.293  0.0530  0.2358 

Iodine 107.7  1.294  0.03489  0.2350 

( TTied.  Ann.,  Y,  xm,  p.  20 ;  J.  P»y«.,  April,  II,  I,  p.  187.) 

Thonlet  and  Lagarde,  desiring  to  obtain  the  specific  heat  of  small  frag- 
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ments  of  mineralB  veigbing  from  one  to  five  decigrams,  have  devised 
a  dmple  apparatas  for  tbe  pnrpose,  the  ininnt«  rise  of  temperatare,  when 
the  body,  previoaaly  heated,  is  placed  in  a  liquid,  beiog  determined  by 
meanB  of  a  thenno-dectric  conpte.  (Oomptet  Rmdiu,  Jane,  xcit,  p.  1512.) 

IjoagalDine  has  deaoribed  a  new  and  improved  form  of  calorimeter, 
the  resolts  of  which  appear  to  be  very  satdsfactory.  {Ann.  Ohim.  PAy*., 
November,  V,  xxn,  p.  398.) 

Yiolle  has  proposed  an  apparatus  for  applying  the  cooling  method  to 
tbe  determinatioQ  of  the  epeciflo  beat  of  bodies  when  tbe  initial  temper- 
ature of  tbe  body  is  between  100°  and  500°.  It  consists  of  a  small  bot- 
tle of  thin  glass,  with  doable  walls  and  a  straight  nock,  a  good  vacanm 
being  made  in  the  annalar  space.  An  agitator  is  introduced  tbrongb  tbe 
neck  by  tbe  side  of  the  thermometer.  (Oomptei  Bendiu,  Jane,  zciY, 
p.  1570.) 

Schnller  has  redetermined  tbe  beat  of  combination  of  water,  in  con- 
sequence of  certain  criticisms  of  Von  der  Than.  Tbe  oxygen  and  hydro- 
gen meet  in  a  combustion  cliamber  formed  of  two  parts ;  they  nnite  in 
the  npper  part,  which  is  at  225°,  evolving  (1)  M,  calories  employed  to 
beat  them,  (2)  their  heat  of  combination  E,  and  (3)  Mt  calories  corre- 
sponding to  tbe  condensation  of  three  volnmes  to  two.  The  vapor  of 
water  formed  passes  into  the  lower  part  at  0°,  where  it  ^ves  np  M) 
calories.  Ilence  Ep=:  —Mi  +  E  -|-  Mj  +  Mj.  In  this  way  the  aathor  finds 
B=28810.    {Wied.  Ann.,  V,  xrv,  p.  220;  J.  Phys.,  April,  II,  i,  p.  192.) 

Lougninine  has  published  an  extended  memoir  on  the  measurement 
of  the  beat  of  combustion  of  organic  bodies,  giving  a  description  of  the 
apparatus  employed,  themodeof  usingit,  and  some  of  tbe  results  which 
have  been  obtained  with  it.  (Ann.  Okim.  Fhys.,  November,  V,  xxvu, 
p.  347.) 


1.  ProAuetion  and  Velocity. 

KruBS  has  called  attention  to  tbe  fact  that  if  tbe  screen  of  a  Dunsen 
photometer  be  moved  between  two  fixed  sources  of  light,  there  are  two 
positions  of  this  screen  in  which  the  fatty  spot  disappears.  Both  theory 
and  experiment  show  that  tbe  tme  ratio  of  tbe  intensities  &om  the  two 
sonices  is  tbe  geometric  mean  of  the  ratios  calculated  fk;om  both  mea«- 
nrements.    (J.  Phyx.,  April,  H,  i,  p.  201.) 

A  new  photometer  has  been  constructed  by  Sabine,  in  which  a  wedge 
of  neutral  tint  gloss  is  used  to  measare  the  intensity  of  a  given  light 
by  equalizing  it  with  a  standard  paraffin  flame.  To  secure  greater 
range  a  set  of  diaphragms  is  used  to  regulate  the  amount  of  light  com- 
ing fiomthe  standard.    (Nature,  December,  xxvii,  p.  201.) 

Crova  and  Lagarde  have  made  an  improvement  in  tbe  spectropho- 
tometer whereby  tbe  illuminating  power  of  simple  radiations  may  be 
compared.    Tbe  illuminating  power  of  a  simple  light  they  regard  as  the 
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property  which  it  posBe&ees  of  reDdering  distingniBhable  apon  a  white 
ocreea  illuininatodwitb  it  miuute  details,  b«  lines,  etc.  If,  now, tJie  light 
be  weakeoed  till  they  vauish,  the  ratio  of  the  initial  intensity  to  this 
limit  of  tutensity  will  be  sensibly  constant  and  is  afbactioo  only  of  the 
wave-length  nsed.  The  licht  to  be  tested  ia  therefore  received  normally 
on  the  sbt  of  a  spectrophotometer  covered  with  a  strip  of  glass,  on  which 
is  photographed  a  series  of  tine  and  close  dividing  lines,  their  direction 
being  perpendicular  to  the  direction  of  the  slit.  A  pure  spectrum  is 
seen  furrowed  by  fine  longitndinal  strife.  If,  now,  the  eye-piece  slit  be 
made  to  include  any  particular  region,  and  the  uicol  prism  be  rotated 
till  the  striie  cease  to  be  perceptible,  a  method  is  secured  for  coropar- 
-  ing  iutensities.  ( Comptet  EenduSy  XCIII,  p,  969;  J.  Pkyi.,  April,  II,  I,  p. 
162;  Phil.  Mag.,  January,  V,  xm,  p.  72.) 

Brilcke,  fluding  that  objects  cease  to  be  visible  at  a  greater  visnal' 
angle  the  more  they  differ  in  color  bat  not  in  brightness  from  the 
background  on  wliich  they  are  seen,  has  made  use  of  this  principle  in 
photometry.  A  board,  black  at  one  end  and  white  at  the  other,  he  vails 
a  brightness  table.  It  has  successive  shades  of  gray  between.  To  de- 
termine the  brightness  of  a  colored  paper,  for  example,  be  places  a  bit 
of  it  before  different  parts  of  the  board  and  notes  the  place  where  with 
the  shortest  interval  it  becomes  invisible.    (Nature,  June,  XXTI,  p.  138.) 

Koeoig  has  reported  to  the  Physical  Society  of  Berlin  ou  a  new  in- 
Bhument  designed  and  constmcted  by  Helmholtz,  which  he  calls  the 
leukoscope.  It  cousistn  essentially  of  a  calc-spar  rhomboid,  a  plate  of 
quartz,  and  a  nicol  prism.  When  a  luminous  pencil  enters  the  calc-spar 
it  is  split  into  two  rays  polarized  in  planes  at  right  angles,  which  trav- 
erse the  quartz  plate  and  the  nicol.  When  analyzed  by  a  prism  these 
rays  give  two  spectra  containing  absorption  bands,  those  in  the  one 
being  the  complement  of  those  in  the  other.  The  instrument  is  nsed  by 
putting  in  a  quartz  plate  of  the  proper  thickness  and  then  rotating  the 
nicol  nntil  whito  light  is  produced.  When  different  sonrcea  of  light 
are  employed,  different  degrees  of  rotation  are  necessary  to  effect  this 
result,  the  relative  quantity  of  different  colors  in  different  lights  being 
different.  The  angle  of  rotation  for  stearin  candles  was  71°.20;  for  gas 
light,  71°.5;  for  electric  arc,  79'>;  magnesium  light,  86°;  solar  light  90^^.5. 
Thr  calcium  light  and  hnmiug  phosphorus  gave  angles  between  gaa  and 
the  electric,  light.  Experiments  with  the  Edison  and  the  Swan  incan- 
descent lam|>8  showed  that  the  looiinosity  increases  much  more  rapidly 
than  strength  of  current,  the  illuminating  power  being  increased  sixty- 
fold  by  doubling  the  current.  The  angles  of  the  leukoscope  increase  m 
the  light  rises;  so  that  a  curve  plotted  with  Ught  intensities  as  ab- 
scissas and  angles  as  ordinat«s  is  concave  towards  the  axis  of  abscissas, 
approaching  asymptotically  a  maximum  near  78° ;  an  angle  approxi- 
mately equal  to  the  angle  of  the  arc.  (Nature,  Xovembor,  ZXTu,  p.  9u.) 
H.  Mis.  26 31 
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2.  JReJUction  and  Refraction. 

Chardoonet  htw  made  a  series  of  experiments  on  the  acttuic  trans- 
parency  of  certain  media,  especially  of  the  mirrors  of  Foncaalt.  Two 
methods  were  nsed :  the  first  consisted  in  exposing  sensitiTe  paper  to 
the  solar  rays  after  traversing  the  mediam  ;  the  second  required  a  lens 
of  qaartz  and  Iceland  spar  and  a  prism  of  spar,  the  spectrum  being  re- 
ceived on  a  photographic  plate  or  a  fluorescent  screen.  In  this  way  the 
varions  kinds  of  optical  glass  were  stadied,  the  resnlts  of  which  are 
given.  Silvered-glass  mirrors  transmit  the  more  refhingtble  rays,  giving 
on  the  photographic  plate  a  band  from  O  to  T ;  tbns  acting  aa  a  filter, 
allowing  obscure  rays  only  to  go  through.  In  this  way  the  author  ■ 
obtained  photographs  in  absolute  darkness.    (J.  Phya.,  July,  II,  i,  p.  305.) 

Subsequently  Chardonnet  has  examined  the  spectrnm  of  light  re- 
fiecied  Ax>in  variond  bodies,  and  comes  to  the  conclusion  that  absolute 
elective  absorption  does  not  exist;  lampblack  itself,  deposited  ae  an 
opaque  layer  on  a  plate  of  enamel,  giving  a  complete  spectrnni.  The 
snbstances  tried  were:  white  and  black  enamel,  uranium  glass,  rough 
hematite,  polished  hematite,  diamond,  compressed  carbon,  rough  and  pol- 
ished, vermilion,  gold,  lead,  nickel,  Arcet's  alloy,  copper,  rough  and  pol- 
ished fteel,  Prussian  blue,  gi'een  leaves,  and  mercury.  Among  liquids 
distilled  water,  fachsine,  acetosnlphate  of  quinine,  ammonia,  copper  sul- 
phate, potassium  dicbromate,  nUlk,  ink,  alcohol,  ether,  benzene,  olive 
oil;  all  of  which  gave  a  complete  spectrum.  The  author  conclndes  (1) 
every  surface  reflects  in  variable  proportions  all  the  colors  of  the  spec- 
trum ;  (2)  the  reflecting  power  of  a  liquid  is  independent  of  the  sub- 
stances Vhich  it  holds  in  solution  or  in  suspension ;  nnd  (3)  specular 
polish  increases  only  the  t^tal  quantity  of  reflected  radiations,  the  rela- 
tive intensity  of  the  different  regions  of  the  spectrum  depending  npon 
the  material  employed.     (J.  Pfty».,  December,  H,  i,  p.  549.) 

Piltschikoff  has  suggested  the  use  of  a  hollow  lens  for  measuring  the 
reft-active  index  of  small  qaantities  of  liquid.  After  filliirg  the  lens  with 
the  liquid  to  be  examined,  the  focal  distance  of  the  image  of  a  monochro- 
matic flame,  placed  at  a  given  distance  from  the  lens,  is  exactly  meas- 
nred  by  means  of  a  graduated  rule.  The  constants  uf  the  apparatus 
are  determined  once  for  all,  and  then,  by  means  of  a  simple  formnia,  the 
index  of  the  liquid  is  easily  calculated.  The  resnlts  arb  exaet,  the  index 
of  glycerin  thus  determiucd  being  1.17298  ±  .00001.  (J.  Fhys.,  Decem- 
ber, II,  1,  p.  578.) 

Boys  has  soggested  a  method  of  measuring  the  curvatore  of  lenses 
with  a  view  to  determine  their  relVactive  index.  The  principle  of  tbe 
method  is  illustrated  as  follows :  Fix  an  ordinary  spectacle  lens  in  a 
dip  with  its  principal  plane  vertical ;  in  front  of  it  place  a  card  with  a 
smalt  hole  in  it,  and  illuminate  the  hole  with  a  candle  flame.  It  will  be 
found  that,  when  the  leiia  is  at  a  certain  distance  f^m  the  card,  there  is 
an  inverted  image  of  the  hole  formed  on  the  card.    When  this  is  the 
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case  tbe  light  leaving  tbe  hole  aod  nieetiDg  the  fW>Dt  sarf^ce  of  the  leiis 
is  refracted  and  meets  the  buck  Bnrface  normally.  Most  of  the  light 
passes  tfarongh  ;  bnt  a  small  portion  is  reflected  back  along  the  path 
whence  it  came,  and  is  snfficieut  to  produce  aa  image  easily  visible  in 
tbe  day.  By  fixing  a  place  surface  of  glass  behind  tlie  lens  it  vill  be 
fonnd  that  anotber  image  may  be  pmdnced  when  the  Irais  is  abont 
twice  as  far  ftom  the  card  as  it  was  before.  The  card  is  then  at  the 
principal  focus.     [Phil  Mag.,  July,  V,  XT7,  p.  30.) 

BedHon  and  'Williams  have  experimented  to  ascertain  whether  the 
specific  refraction  of  asnlid  body  can  be  obtained  from  that  of  its  sola- 
tioos  by  applying  the  law  of  mixtures.  Bock-salt,  borax,  boric  acid,  and 
sodinm-metapbosphate  were  the  snbstances  used.  The  indices  cor- 
responding to  tbe  three  lines  of  hydrogen  were  measnred  for  the  three 
bodies  first  named  by  catting  prisms  from  them ;  for  the  fourth  by  im- 
mersing it  in  a  more  refractive  liquid,  and  adding  a  less  refractive  one 
UDtil  eqnality  was  obtained.  The  results  show  a  satis&ctory  accord- 
ance.   {J.  Pkyt.,  Augnst,  II,  i,  p.  377.) 

Crova  has  given  the  formula  of  a  varnish  for  glass,  given  to  him  by 
Gainand,  so  that  drawings  may  be  easily  made  npon  it  for  purposes  of 
projection.  ItcoiJBistsofether,500grams;  sandarac, 30 grams j  mastic 
in  tears,  30  grams.  When  dissolved  add  benzene  until  tbe  varnish 
flowed  on  a  plate  of  glass  gives  it  a  depoltshed  appearance.  To  give 
a  fine  grain  and  a  homogeneous  layer,  ponr  npon  it  a  little  petroleum 
ether,  let  it  partially  ovatmrate,  and  rub  with  a  piece  of  muslin  until 
perfectly  dry.  The  coating  may  tben  be  written  upon  either  with  ink 
or  a  lead  pencil,  and  is  ready  for  use.  (J.  Pkyt.,  January,  II,  i,  p.  42.) 
Demeny  has  given  an  account  of  the  appliciition  of  instantaneons  pho- 
tography to  the  study  of  animal  locomotion  as  practiced  by  Marey  at 
the  physiological  station  of  the  Pare  des  Princes.  The  exposure  is  made 
by  a  rotating  opaque  disk,  having  an  opening  in  tbe  form  of  a  sector. 
"With  a  strong  light  it  may  be  reduced  to  one  thoasandtb  of  a  second. 
An  image  is  obtained  with  each  tnin  of  the  disk,  and  since  the  object 
bas  moved  in  the  interval  these  will  be  neither  identical  nor  superposed. 
A  white  stone  thrown  by  hand  when  thus  photographed  gives  the  im- 
age of  a  parabolic  curve.  A  white  point  attached  to  a  carriage  wheel 
gives  tbe  cycloid  described.    {J.  Phyt.,  !Ifovember,  II,  i,  p.  604.) 

Stokes  has  studied  the  phenomena  of  the  light  border  frequently 
noticed  in  photographs  just  outside  tbe  outline  of  a  dark  body  seen 
against  the  sky.  Tie  sunlight,  being  reflected  horizontally  into  a  dark 
room,  ifi  passed  through  a  lens  and  allowed  to  fall  on  a  phosphorescent 
Bcreen  of  calcium  sulphide,  previously  exposed  to  light,  placed  nearer 
to  the  lens  than  its  principal  focus.  There  is  seen  a  circnlar  disk  of 
blue  light  much  brighter  than  the  general  ground,  separated  by  a  dark 
halo  from  this  gronnd,  dne  to  the  action  of  the  less  refrangible  rays 
which  discharge  the  pbospborescence.  But,  since  the  first  effect  of 
tbeae  rays  is  to  produce  light,  there  is  seen,  when  the  exposure  is  very 
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brief  or  the  inteosity  of  these  rftjs  Is  saffldently  reduced,  a  greenish 
li£ht  where  they  fall  on  the  screen,  which  faded  muoh  more  rapidly 
than  the  ,deep  blue,  and  after  a  short  time  becaaie  relatively  dark.  In 
lihotography,  as  in  phosphorescence,  there  may  be  Id  certain  caaes  an 
antagonistic  action  between  the  more  and  less  refrangible  rays,  eo 
that  the  withdrawal  of  the  latter  might  promote  the  effect  of  the  former. 
In  a  camera  corrected  for  chemical  rays,  when  directed  to  a  dark  otgect 
on  a  bright  ground,  there  is  a  sharp  transition  from  light  to  dark  for 
rays  in  focns,  but  a  gradual  one  for  rays  oat  of  focns.  Just  at  the  oat* 
lineoftbeobject  there  would  be  half  illamination  for  rays  ojit  of  focns, 
and  the'illomiDatioD  woald  go  on  increasing  nntil  the  full  intensity  is 
reached  at  a  distance  equal  ta  the  radins  of  the  circle  of  diffdsion.  If, 
now,  the  rays  of  low  refhtngibillty  tend  to  oppose  the  action  on  the 
sensitive  plate  of  those  of  high  refrangibility,  acting  negatively,  just 
oatside  the  outline,  the  active  rays,  being  sharply  in  focns,  are  in  full 
force  while  the  negative  rays  have  not  yet  acquired  their  full  intensity. 
At  an  equal  distance  from  the  outline  on  the  dark  side  the  positive 
rays  are  absent,  and  the  negative  rays,  having  nothing  to  oppose,  do 
nothing.    {Proe.  Boy.  Soe.,  May  25;  JTaturc,  Jone,  XXTI,  p.  142.) 

3;  ZtMpwMon  and  Color, 

Ayrton  has  presented  a  paper  to  the  London  Physical  Society  de- 
scribing the  latest  form  of  bis  dispersion  photometer.  A  concave  lens 
is  Rsed  to  disperse  the  stronger  light,  thas  obviating  the  necessity  of 
putting  it  at  a  distance.  The  illnminating  powers  are  compared  by 
Bumford's  method,  the  intensities  of  two  shadows  of  a  rod  thrown  on  a 
white  screen  of  blotting  paper  being  adjusted  to  equality.  A  sperm 
candle  is  used  as  the  standard,  plRCed  on  a  stand  sliding  on  a  graduated 
rod  at  an  angle  with  the  frame  of  the  instrament  which  carries  the  lens 
and  is  also  graduated.  The  stronger  beam  is  reflected  to  the  lens  by  a 
small  mirror  inclined  at  46°  to  a  horizontal  axis,  about  which  it  can 
rotate.  Collateral  observations  are  taken  through  red  and  green  glasses 
to  get  a  better  estimate  of  the  power  of  the  light.  {Nature,  March, 
XXV,  p.  426j  Phil.  Mag.,  July,  V,  srv,  p.  45.) 

In  order  to  show  the  focus  after  refraction  through  a  prism.  Orova 
replaces  the  slit  of  a  spectroscope  by  a  plate  of  silvered  glass  having  two 
lines  at  right  angles  drawn  through  the  silvering,  the  qnadmnts  being 
filled  with  tine  lines  drawn  in  various  directions.  When  illuminated 
with  aoilium  light,  and  viewed  in  the  observing  telescope,  a  sharp  image 
is  obtained  by  these  lines,  both  horizontal  and  vertical,  when  at  mini- 
mum deviation,  bnt  if  the  prism  be  displaced,  the  image  of  the  lines 
perpendicular  to  the  principal  section  becomes  indistinct.  These  phe- 
nomena may  be  projected  on  a  screen  by  suitable  modiflcatious  in  the 
method.     [J.  Phys.,  February,  II,  I,  p.  84. 'j 

Chappois  has  examined  carefully  the  absorption  speotmm  of  OEOne, 
which  he  sayB  characterizes  this  gas  better  than  any  other  of  its  phya- 
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leal  or  chemical  propertiM.  He  gives  the  wave-lengths  of  eleven  ozone 
bands,  the  strongest  being  the  two  near  D,  of  wave-lengths  60S.5-593.G 
and  677-560  respectively.  He  Suds  these  bands  also  in  the  spectrum 
of  liquid  ozone.  He  diacnases  the  question  of  telloric  lines  in  the  solar 
spectmm,  and  regards  the  bine  color  of  the  eky  as  due,  in  part  at  least, 
to  the  presence  of  ozone.    (J.  PAy«^  Novembfu-,  II,  i,  p.  494.) 

Cimiciao  has  carefiilly  examined  the  spectrum  of  acetylene  and  finds 
lliat  it  differs  from  that  of  hydrogen  much  more  than  do  the  spectra 
of  ethylene  and  marsh  gas.  In  these  the  characteristic  carbon  bands 
show  the  spectmm  to  be  that  of  a  hydrocarbon  gas;  while  in  that  of 
acetylene  the  red,  orange,  and  yellow  portictns  resemble  much  more 
closely  the  spectrum  of  carbon  dioxide  than  of  hydrogen.  (  Wied.  Ann^ 
Ko.10;  Tj  A'odtrc,  January,  xsv,  p.  290.) 

Liveiog  and  Dewar  have  continued  tbeir  researches  on  the  spectrum 
of  carbon,  and  in  a  paper  presented  to  the  fioyal  Society  give  the  wave- 
lengths of  twenty  ultra-violet  lines  measured  photographically  by  means 
of  a  Batherford  grating.  Id  studying  the  spectrum  of  a  Swan  incan- 
descent lamp,  they  came  to  the  conclusion  that  the  temperature  of  the 
incaodesceDt  thread  heated  by  fifty  Grove  cells  is  not  far  different  &om 
that  of  sodium  heated  in  a  eyaoogen  Same  burning  in  air,  but  is  less 
ihau  that  of  an  oxybydrogen  dame.  {Froe.  Boy.  Soc.,  March  9 ;  NaturBf 
April,  XXV,  p.  545.) 

ThoUoQ  has  published  in  parallel  colnmos  the  wave-lengths  of  the 
bends  of  the  carbon  spectrum  as  observed  by  Bigourdau  in  the  arc  of 
the  electric  lamp  of  Jamin,  by  Satet  in  the  condensed  spark  in  cyanogen 
or  illnminatiog  gas,  by  Lecoq  de  Boisbandran  iu  the  blue  dame  of  iUn- 
minating  gas,  and  by  himself  in  the  spectrum  of  comet  ft,  1881.  (J.nn, 
Chim.  Phgs.,  February,  V,  xxv,  p.  287.) 

Abney  has  published  minute  directions  for  performing  work  in  the 
infra-red  region  of  the  spectrum,  including  the  preparation  of  the  silver 
bromide  emnlaioQ,  and  the  method  of  development.  {Nature,  Novem- 
ber, XXVII,  p.  16.) 

Johnson  has  quoted  Wollastou's  paper  in  the  Philotophieal  Trantac- 
tUmt  for  1802,  and  Newton's  "Opticks,"  1704,  in  proof  of  his  assertion 
that  Newton  did  employ  a  sUt  and  did  obtain  a  pure  spectrum.  WoU- 
aaton  says :  "  If  a  beam  of  daylight  be  admitted  into  a  dark  room  by  a 
crevice  1-20(A  <^  an  inch  broad  and  received  by  the  eye  at  a  distance  of 
10  or  12  feet  through  a  prism  of  flint  glaas,  free  from  twtn«,  held  near  the 
eye,  the  beam  is  seen  to  be  separated  into  the  four  following  colors  only: 
red,  yellowish-gieen,  blue,  and  violet."  Newton  says:  "Instead  of  the 
circular  bole,  'tis  better  to  aulistitute  an  oblong  hole,  shaped  like  a  long 
parallelogram,  with  its  length  parallel  to  the  prism.  For  if  this  bole 
lie  un  inch  or  two  long  and  but  a  tenth  or  twentieth  part  of  au  inch 
broad  or  narrower,  the  light  of  the  image  will  be  a^  simple  as  before, 
or  tdmpler,  wid  the  image  will  become  much  broader  and  therefore  more 
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flttofaaveexperimeDts  tried  in  ita  light  than  befinu"    (Nature,  October, 
xxn,  p.  572.) 

Ltveing  and  Devar  hare  stadied  carefnUy  the  lines  in  the  spectra 
of  different  elements  which  have  been  supposed  to  be  coincident,  aud 
conclnde,  from  the  resaltn  that  they  have  already  obtained,  that  the  coin- 
cidences as  yet  nnresolved  will  yield  to  still  higher  dispereive  pover  or 
are  purely  accidental.  .  (Ann.  Chim.  Phps.,  Febmary,  Y,  xxy,  p.  190.) 

Langley  has  givoa  the  results  of  experiments  made  with  the  bolome- 
ter to  determine  the  distribution  of  energy  io  the  nonnat  spectmm. 
This  cnrve  has  its  mazimnm  ordinate  very  near  the  line  D,  the  meas- 
orements  extending  from  a  ware  length  of  0.00035  to  0.00300™'.  Taking 
the  bolometric  indications  when  the  sun  was  nearest  tbe  zenith,  and 
when  at  A  distance  ftt)m  it,  the  aothor  has  been  able  to  calculate  the  form 
of  tbe  curve  of  solar  radiation  without  the  earth's  atmosphere.  This 
curve  has  its  maximum  ordinate  near  the  line  F,  whence  he  conclndea 
"that  the  total  radiations  of  the  solar  photosphere,  if  they  could  reach 
us,  would  give  us  Uie  sensation  of  a  compound  color  resembling  a  dark  ~ 
blue."    {Ann.  ffhim.  Phpa.,  February,  Y,  sxv,  p.  211.) 

At  tbe  Southampton  meeting  of  the  British  Association,  Langley 
gave  the  results  of  his  bolometric  measurements  made  upon  the  snm- 
mittsf  Mount  Whitney,  in  Southern  Oalifoniia,  at  an  altitude  of  13,UO0 
feet.  These,  combined  with  the  results  obtained  at  Allegheny,  gave 
ttie  data  for  two  charts,  one  of  the  prismatic,  the  other  of  the  normal, 
spectrum.  The  extension  of  the  spectmm  by  these  measoremonts  is 
remarkable.  Between  H  in  the  extreme  violet  and  A  in  the  furthest 
red  lies  the  visible  spectrum,  its  length  being  about  1,000  of  Ang- 
strSm's  units.  The  chart  shows  that  the  region  below  this  extends 
throogh  24,000  units  more,  so  much  of  it  as  lies  below  wave-length 
12,000  being  here  mapped  for  the  first  time.  Moreover,  the  bolometer 
shows  this  region  to  be  crossed  by  Fraunhofer  lines ;  and,  with  tbe  aid 
of  one  of  Rowland's  concave  gratings,  their  wave-lengths  have  been 
measured.  The  terminal  ray  of  the  solar  spectrum  whose  presence  has 
certainly  been  felt  by  the  bolometer  has  a  wavelength  of  about  38,000. 
He  concludes  with  the  remark  that  ".while  all  radiations  emanate  from 
the  solar  surface,  including  red  and  iufhi-red,  in  greater  degree  than 
we  receive  them,  that  the  bine  end  is  so  enormously  greater  in  propor- 
tion, that  tbe  proper  color  of  tbe  sun  as  seen  at  the  photosphere  is  blue — 
not  only  bluish,  but  positively  aqd  distinctly  blue.'  (Nature,  October, 
IXTI,  p.  586.) 

Several  new  forms  of  direct-vision  prisms  have  been  suggested. 
Ahrens  uses  a  bisulphide  prism  cemented  between  two  flint-glass  prisms 
giving  a  wide  dispersion  with  but  little  loss  of  light.  Fuchs  employs 
a  single  isosceles  glass  prism  at  minimum  deviation,  a  silvwed  mitror 
being  attached  to  {he  basal  face  of  ttie  prism  to  rectify  the  ray  after 
emergence.  Bicco  has  described  a  similar  combination,  in  which  a  total- 
reflection  prism  is  substituted  for  the  mirror.    The  second  prism  of  the 
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combination  is  four-sided,  so  that  it  not  only  rectifies  tbe  ray  wliich  has 
been  deflected  by  tbe  first  prism  bnt  also  increases  by  a  nearly  equal 
amonnt  tbe  dispeffiion  of  tbe  first  prism.  {Nature,  December,  xxtii, 
p.  l&i.) 

Wead  has  proposed  a  method  of  combining  color  disks  by  tJie  rota- 
tion of  a  plane  mirror  slightly  inclined  to  tbe  axia  around  which  it  ro- 
tates. If  the  angle  of  inclination,  the  distances  of  the  eye  and  the 
disks  from  the  mirror,  and  the  sizes  of  the  mirror  and  the  disk  are 
properly  proportioned,  a  good  combination  of  tbe  colors  may  be  effected 
and  the  necessary  adjastment  of  colors  may  be  made  without  stopping 
the  rotation.    {Nature,  January,  xxv,  p.  206.) 

For  the  mixture  of  spectrum  colors,  von  Frey  and  von  Kries  illumi- 
nate two  neighboring  surfaces,  one  with  a  mixture  of  two  spectrum 
colors,  the  other  either  by  a  mixture  of  white  light  and  a  giveu  si)ec- 
tnim  color,  or  by  white  light  alone.  Their  results  for  complementary 
colors  confirm  those  of  Helmholtz.  If  a  carve  be  constructed  with  the 
Ware-lengths  of  certain  colors  as  abscissas  and  wave-lengths  of  their 
oomplementaries  as  ordinates,  the  two  branches  of  an  equilateral  by- 
perbqla  are  obtained.  But  tbe  curves  obtained  by  tbe  two  observers 
under  tbe  same  conditions  are  not  identical,  bat  intersect  in  tbe  yellow- 
ish-blue. Analogous  differences  appear  in  the  experiments  made  to 
reproduce  the  difiiereDt  tints  of  the  spectrum  by  tbe  mixture  of  two 
spectrum  colors.  Thus,  when  the  red  of  C  and  tbe  green  of  b  are  used 
lo  reproduce  intermediate  tints,  von  Kries  must  employ  more  green 
than  von  Frey,  and  less  when  the  green  of  b  is  mixed  with  the  violet  of 
Or.  These  results  show  the  eye  of  one  of  these  anthers  to  be  more 
sensitive  to  yellow  than  the  other.  They  attribute  it  to  unequal  ab- 
sorption by  the  pigment  of  tbe  yellow  spot  {J,  Phyi.,  November,  II, 
1,  p.  613.) 

Hastings  has  published  a  paper  on  tbe  color  correction  of  double  ob- 
jectives, in  which,  after  a  review  of  tbe  methods  heretofore  employed  for 
attaining  this  end,  he  gives  a  theoretical  solution  of  tbe  problem,  shows 
how  tbe  results  may  bo  applied  to  tbe  practical  constmction  of  an  ob- 
jeetive,  and,  finally,  gives  tbe  resultsof  some  practical  tests  of  tbe  theory. 
Two  fonuB  of  test  were  applied.  In  the  <Hie  three  objectives  were  con- 
structed tcom  the  theory  and  their  performance  studied.  In  tdie  other 
objectives  of  the  most  approved  makers  were  examined  and  their  prac- 
tice oompared  with  theory.  The  results  in  both  cases  were  regarded 
as  a  decisive  proof  of  tbe  correctness  of  tbe  theory.  {Am.  J.  Sot., 
Handi,  III,  xxin,  p.  167.) 

4.  Inter/ereace  and  Polarization. 

Sdichelson  has  investigated  tbe  interference  phenomena  observed  in 
tbe  form  of  refractometer  employed  by  him  in  bis  experiments  to  deter- 
mine the  relative  motion  of  the  earth  and  the  ether.    He  finds  satisfoo- 
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tory  accordance  of  experiment  with  theory.    (Am.  J.  8oi.,  May,  III, 
IXTIT,  p.  395.) 

Rowland  has  pnblished  a  preliminary  notice  of  the  resolts  acoom* 
pliahed  in  the  mannfoctare  and  theory  of  gratings  for  optical  parposes. 
Having  devised  a  plan  for  making  a  practically  perfect  screw,  which 
proved  saccessfbl,  the  ruling  machine  was  at  once  constructed.  No 
error  as  great  as  the  one-hiindre<l  thousandth  part  of  an  inch  has  been 
detected  in  any  part  of  this  screw,  and  it  has  no  appreciable  periodic 
error.  Gratings  have  been  ruled  on  the  machine  having  43,000  linfi« 
to  the  inch,  and  a  mled  surface  has  been  made  with  it  having  160,000 
lines,  20,000  to  the  inch,  in  size  6i  x  *i  inches.  Bowland  thea  made  an 
investigation  of  the  theory  of  concave  gratings  and  found  their  laws  to 
be  very  simple.  Draw  the  radius  of  curvature  of  the  mirror  to  the  cen- 
ter of  the  mirror,  and  from  its  central  point,  with  a  radius  equal  to  half 
the  radins  of  cnrvatnre,  draw  a  circle.  This  circle  thus  passes  through 
the  center  of  curvature  of  the  mirror  and  touches  the  mirror  at  its  cen- 
ter. If  the  source  of  light  is  anywhere  in  this  circle  the  image  of  this 
source  and  the  different  orders  of  the  spectra  are  all  brought  to  focus 
on  this  circle.  This  leads  to  a  mechanical  contrivance  by  which  w0  can 
-  move  from  one  spectrum  to  the  next  and  yet  have  the  spparatns  always 
in  focus.  It  consists  simply  in  attaching  the  slit,  the  eye-piece,  and 
the  grating  to  three  equal  arms  pivoted  together  at  their  other  ends. 
The  most  interesting  case  is  when  the  bars  carrying  the  eye-piece  aud 
grating  are  attached  end  to  end,  forming  a  diameter  of  the  circle,  the 
eye-piece  being  at  the  center  of  curvature  of  the  mirror,  and  the  rod 
carrying  the  slit  alone  movable.  In  this  case  the  spectrum  viewed  by 
the  eye-pieoe  is  normal ;  and  when  a  micrometer  is  used,  the  valne  of  a 
division  on  its  head  in  wave-lengths  does  not  depend  on  the  position  of 
the  slit,  bat  is  proportional  simply  to  the  order  of  the  speotmm.  More- 
over, all  the  superimposed  spectra  are  in  exactly  the  someibcas,  and  it 
is  a  beantiAi)  sight  to  see  the  lines  appear  colored  on  a  nearly  white 
gronnd.  A  list  of  some  of  the  flat  and  the  concave  gratings  is  given, 
together  with  the  results  obtained  with  them.  (Mature,  June,  xxvi,  p. 
211 ;  November,  XXVII,  p.  95;  Phil.  Mag.,  July,  Suppl.,  V,  ini,  p.  469.) 
Frolich  has  studied  the  light  which  is  reflectal  from  very  fine  metal- 
lic gratings,  comparing  it  with  that  reflected  from  the  non-striated  sur- 
face. When  the  light  was  polarized,  the  plane  of  polarization  making 
an  angle  of  4S°  with  the  plane  of  incidence,  he  observed  that  the  two 
portions  of  the  black  fringe  of  the  compensator  did  not  coincide,  and 
that  the  plane  of  polarization,  being  restored,  is  not  the  same  for  the 
two  halves  of  the  field,  the  difference  being  10°  for  an  Incidence  of  70O, 
the  lines  vertical.  If  the  angle  of  polarization  of  the  Incident  light  tp 
be  varied,  for  the  hght  reflected  by  the  ruling  the  angle  v''  of  die  re- 
stored plane  of  polarization  does  not  satisiy  the  equation  tan  ip  cot  ■*  ^ 
const.  If  <p  he  taken  as  0,  w^fio  40'  when  i=:GO°,  the  lines  vertical. 
If  a  lens  of  10  meters  radius  be  superposed  on  the  grating,  the  center 
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of  the  rings  prodaced  coinciding  with  tbe  edge  of  the  Btriated  surface, 
it  is  observed  that  the  diameter  of  the  rings  is  different  on  ihe  polished 
and  the  striated  portions.  These  phenomena  are  inexplicable  in  the 
present  state  of  optical  soienoe.  ( Wied.  Ann.,  Y,.  xin,  p.  133^;  J.  Phys., 
Jannary,  II,  i,  p.  60.) 

Lommel  some  time  ago  showed  that  a  plate  of  magnesium  platiuo- 
(^anide  perpendicolar  to  the  axis  polarizes  completely  iu  the  plane  of 
incideuce  bine  rays  which  fall  upon  it  at  an  incident  angle  greater  than 
7P.  He  has  now  constructed  a  polariscope  with,  plates  of  this  salt,  Anal- 
ogous to  the  tourmaline  pincette;  but  a  layer  of  copper  sulphate  must 
be  placed  before  the  polarizer  so  that  bine  rays  only  shall  pass.  For 
dichroic  snbstances  with  anperflcial  colors,  polarization  by  refraction  is 
not  doe  to  absorption,  but  resnlcs  Crom  tlie  fact  that  the  light  reflected 
from  such  a  surface  is  completely  polarized  in  a  plane  perpendicular  to 
the  plane  of  incidence.'  Hence  the  transiuitted  rays  are  polarized  in 
this  plane.     {Wied.  Ann.,  V,  xnr,  p.  347}  J.  Phys.,  April,  II,  i,  p.  199.) 

Govi  has  proposed  to  rotate  the  analyzing  nicol  prism  of  a  projection 
apparatus,  to  which  a  direc^ vision  prism  is  attached  for  the  purpose  of 
determining  the  direction  of  rotation  of  the  polarized  ray  produced  by 
a  plate  of  quartz  placed  between  the  nicols.  Tbe  spectrnni  will  be  cir- 
cular, tbe  red  being  at  the  center  and  tbe  violet  at  the  circumference. 
When  the  quartz  plate  is  interposed,  two  black  archimedean  spirals 
will  appear,  moving  toward  or  from  tbe  center,  according  to  tbe  direo- 
tion  of  rotation  of  the  qtiartz.    (J*.  Phys.,  Augnst,  II,  i,  p.  372.) 

The  saccharimeter  of  Laurent  has  hitherto  required  monochromatic 
light.  A  new  modification  of  this  iustmment,  using  ordinary  light,  has 
recently  been  introduced  by  the  maker,  in  which  the  rotation  of  the 
BQgar  solution  is  balanced  by  a  quartz  compensator,  as  in  tbe  Soleil 
instrument.  Dofet  has  given  the  theory  of  the  new  instmment,  and 
shows  that  this  modification  restricts  the  use  df  the  instrument  to  solu- 
tions of  sugar,  the  law  of  rotation  of  which  is  sensibly  the  same  as  that 
of  quartz.    {Comptes  Sendus,  xciT,  442;  J.  Phya.,  December,  U,  i,  552.) 

ELECTEICITT. 

1.  Magnetiim. 

Eaton  has  investigated  the  oonditions  of  maximum  magnetization  of 
diaroagnetic  and  feebly  paramagnetic  bodies,  using  an  experimental 
method  analogous  to  that  of  G.  Wiedemann.  The  results  ob^ined  witb 
ferric  chloride  show  that  the  magnetism  of  a  solution  of  this  salt  is  ex- 
actly proportional  to  the  magnetizing  force;  hence  a  maximum  of  mag- 
netization does  not  exist  for  feebly  magnetic  snbstances,  at  least  np  to 
tbe  limit  given  by  seven  Bunsen  cells.  With  diamagnetic  bodies,  the 
an  tbor  comes  to  the  same  conolnsion.  ( Wied.  Ann. ,  Y,  XT,  225 ;  J.  Pkj/s., 
July,  II,  I,  p.  333.) 

Schnhmeister  has  determined  several  magnetic  and  diamagnetic  con- 
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Btantsin  absolute  measnre,  bytbe  method  of  oscillationa,  the  ma^netiz- 
ing  forces  beiag  from  300  to  2,500  Gaaesiaa  uoits.  For  a  solution  of  fer- 
ric chloride  of  density  1.40,  K.  l(fi  =  35.  The  conetauts  of  diatuagDetic 
liquids  diiuiulsh  when  the  magneTJ7.ing  force  iDcreasesj  in  gaaes  the 
reverse  is  true.  Oxygen  charged  witli  ozone  is  two  or  three  times  more 
magoetic  than  pure  oxygen.  For  a  magnetizing  force  of  1 ,308,  the  fol- 
lowing valaea  were  obtaioetl  for  K.  10*:  water, —  0.453j  alcohol,— 0.41C; 
carbon  disolpbide,  —  0.200;  oxygen,  +  0.059 ;  oxygen  ozonized,  +  0.181. 
(J.  PAy«.,  April,  II,  I,  p.  201.) 

BersoD  has  made  a  stndyoftbeeEFeot  of  temperature  on  the  maguetic 
properties  of  metaU  by  comparing  the  magnetic  moments  of  different 
bars  at  different  temperatures,  when  placed  in  a  magoetic  field  of  uni- 
form tnteosity.  With  iron  tbe  total  and  temporary  magnetizations 
both  increase  up  to  26(P,  above  which  the  latter  falls  off  rapidly,  the 
former  slowly.  Id  steel,  the  maximum  of  total  magnetizatioD  is  obtained 
at  260°  siao,  bot  the  permaoeot  magnetizatiou  reaches  its  highest  value 
at  240°.  A  steel  bar  magnetised  cold  loses  magnetiBm  on  heating,  whi.e 
one  magnetized  hot  loses  it  ou  cooling.  With  nickel  the  total  magnet- 
ization increases  np  to  2¥)°  and  dimisishes  so  rapidly  above  280^  as 
to  be  0  at  330°.  If  magnetiaed  at  280°,  the  magoetic  momtrut  first  in- 
creases on  cooling  and  then  diminishes  tdightly;  though  it  still  remains 
greater  than  at  tbe  temperature  of  magnetization.  (Mature,  December, 
IXTU,  p.  183.) 

The  elongation  of  a  bar  of  iron  when .  magnetized  was  determined 
by  Joule  in  1847  at  l-200000th  of  its  length,  and  by  Mayer  in  18T3  at 
I-277Q00th.  Hard  steel  was  noticed  bybotb  observers  to  contract  when 
magnetized.  Barrett  has  now  extended  these  investigations  to  cobalt 
and  Bickel,  and  finds  that  in  bis  apparatus  iron  elongates  l-26O000th, 
and  cobalt  l-426000th,  while  nickel  contracts  l-130V00tb,  the  contractioo 
being  instantaneous.  On  heating  the  bar  to  50°,  tbe  retraction  is  only 
three-fourtba  of  its  former  value.    (Nature,  October,  ZXTI,  p.  585.) 

Gray  has  called  attention  to  the  converse  of  these  results  of  Barrett's, 
obtained  in  some  experiments  made  by  hia  brother  and  himself  nnder 
Sir  William  Tbombon's  direction.  Barrett  finds  that  the  effect  of  Ioti- 
gitudiiially  magnetizing  a  bar  of  iron  is  to  increase  its  dimensions  lon- 
gitudinally and  to  diminish  them  laterally,  so  that  tbe  volume  remains 
constant;  while  Thomson  shows  that  the  effect  of  increasing longitadi- 
ual  dimensions  in  an  iron  bar  is  to  increase,  and  of  increasing  transverse 
dimeosioDS  to  diminish  its  longitudinal  magnetization.  {Nature,  Octo- 
ber, SXTi,  p.  626.) 

Gheesman  has  investigated,  nnder  Kohlrausch's  direction,  the  effect 
of  mechanical  bardeniog  upon  the  magnetic  properties  of  steel  and  iroD, 
the  results  of  which  are  in  entire  accordance  with  those  obtained  by 
Bntbs  and  others  with  magnets  hardened  by  beat.  (Am,  J.  ScL,  Sep- 
tember, III,  XXIV,  p.  180.) 

Clemundot,  iu  a  oommonlcation  to  the  French  Academy,  maintains 
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that  steel  eobmitted  to  great  preBsare,  and  cooled  under  this  pressure, 
possesses  coercitive  force,  and  may  be  permanently  magnetized.  More- 
OYer,  steel  thus  treated  may  be  heated,  aod  even  forged,  witboat  losing 
this  property.  Instead  of  being  ephemeral  and  transitory,  as  coercitive 
force  is  in  steel  hardened  In  a  bath,  that  produced  by  compression  is 
permanent,  unalterable.  In  proof  of  this,  the  author  broke  in  pieces 
the  magnets  of  a  magneto-electric  machine,  forged  them  into  a  bar, 
compressed  this  bar,  reiormed  the  magnets,  remagnetized  them,  and 
fonnd  them  to  have,  on  testing,  the  same  magnetic  lorce  as  before, 
{Compiea  Hindus,  October,  XOT,  p.  587.) 

Goolden  has  contrived  a  convenient  form  of  dip  circle,  which  is  con- 
structed by  C.  Casella,  of  London,  and  which  is  sufficiently  accurate 
for  class  instractlon.     {NaturCy  December,  XXTil,  p.  127.) 

Eohlraosch  has  described  some  portable  instruments  for  measuring 
Tariationaia  the 'intensify  of  terrestrial  magnetism.  They  include  (1) 
a  bifilar  magnetometer,  in  which  the  magnet  is  inclosed  in  a  rectangular 
box  12.6  X  5  X  6°",  made  of  copper  and  having  a  gla«>a  front.  The  cover 
carries  a  tube  2.B«"  in  diameter  and  2fi™  high,  furnished  with  a  torsion 
circle,  supporting  s  bifilar  suspension  cousisting  of  two  brass  wires 
0.06""  ia diameter,  8""»  apart.  The  magnet  is  10»"  long,  1.4°"'  in  diam- 
eter, with  a  hole  9""  in  diameter  through  the  axis.  It  weighs  83  grams, 
and  is  supported  by  a  stirrup  which  carries  a  mirror.  (2)  An  ius>trament 
for  measaring  variations  by  means  of  directing  magnets,  consisting  of 
a  compaas,  the  needle  of  which  is  maintained  at  9U°  to  the  magnetic 
meridian  by  four  magnets  carried  by  a  metallic  circle,  with  which  is  a 
second  circle  graduated.  The  author  claims  that  these  instrnmenta 
will  give  the  variations  to  1-IOOOOth  of  their  total  value.  {Wied.  Ann,, 
V,  zv,  p.  660;  J.  Pkys.,  October,  II,  i,  p.  467.) 

2.  Elastromotora. 

The  theory  proposed  by  Exner,  that  electrification  does  not  result 
from  contact  of  metals,  but  from  the  chemical  action  of  the  air,  produc- 
ing oxidation,  the  layer  of  oxide  remaining  there  permanently,  has  been 
criticised  by  several  physicists.  Exner's  experiments  tended  to  prove, 
as  he  thought,  that  the  superior  limit  of  the  difterence  of  iiotential  of 
the  metal  and  ite  oxide  is  proportional  to  the  heat  of  oxidation  of  the 
wetaL  In  contact  with  platinum,  which  he  supiioses  incapable  of  ox- 
idizing, the  other  metal  wiih  its  layer  of  electrified  oxide  forms  a  con- 
denser, the  charge  of  which,  measored  by  an  electrometer,  will  be  one 
half  the  electromotive  force  belonging  to  the  metal  in  question.  Stole- 
tow  has  taken  up  in  order  the  eleven  experiments  which  Exner  cites  in 
his  second  memoir  as  contradictory  to  the  contact  theory  as  ordinarily 
admitted,  and  shows  that,  considering  the  earth  as  a  metallic  conductor, 
all  the  eleven  may  be  very  simply  explained  in  conformity  with  the 
contact  theory.    Sokoloff  has  examined  mathematically  the  condenser 
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theory  of  Exoer,  and  fouDil  it  ib  error.  {J.  Phys.,  December,  II,  i,  p. 
574.) 

EwiDg  and  JenbiD  have  observed  that  a  Wire  of  iioD  or  steel  aab- 
mitted  to  the  actioo  of  a  magnetizing  helix  yields,  when  twisted,  an 
instautaiieous  longitudinal  current  directed  fivm  the  north  to  the  south 
end  when  the  tori^on  is  in  the  direction  of  an  ordinary  screw,  and  from 
^uth  to  north  when  the  torsion  is  in  the  other  direction.  Ou  reversing 
ttaelongitudioal  maguetization  of  a  wire  submitted  to  torsion,  a  moment- 
ary energetic  current  ia  produced ;  but  the  interruption  or  re-estabtish- 
ment  of  the  current  produces  only  a  ttifling  efifect.  A  magnetized  wire 
not'  under  the  action  of  an  external  magnetizing  force  also  gives  a  cur- 
rent when  twisted,  in  the  same  direction  as  before.  The  uatbors  give 
the  name  "  polarization"  to  the  state  produced  io  a  wire  by  the  snper- 
position  of  a  torsion  and  a  longitadinal  magnetization,  a  atate  which 
persists  after  the  magnetiking  force  ceases;  it  is  measured  by  the  mo- 
mentary current  which  accompanies  its  ^oduction.  The  molecular 
condition  opposing  magnetization,  ordinarily  called  coeioittve  force,  the 
authors  call  hysteresis.  {Proc.  Soy.  8oc.,  xxxin,  p.  21;  J.  Pkya.,  July, 
U,  I,  p.  333.) 

Felice  shows  to  an  audience  the  fundamental  fbct  that  in  the  interim 
of  a  battery  the  current  goes  from  the  zinc  to  the  copper  by  using  a 
cell  of  considerable  length  and  suspeudiug  a  needle  just  above  the 
liquid.    (J.  Phys.,  December,  II,  i,  p.  671.) 

Bennet  has  constructed  a  cheap  fbrm  of  battery  which  can  be  made  for 
sixpeoca  An  iron  meat  or  milk  can  forms  at  the  same  time  the  nega- 
tive plate  and  the  containing  vessel.  In  it  is  a  porous  cup  contaiuing 
a  zinc  plate  passing  through  a  paraffined  cork  as  cover.  The  liquid 
used  is  caustic  soda,  which  is  electronegative  to  zinc,  and  In  which  iron 
does  not  rust.  Its  electromotive  force  is  1.23  volts.  Iron  filings  round 
the  porous  cup  facilitate  depolarization.  At  a  subsequent  meeting  of 
the  Loudon  Physical  Society,  Lecky  stated  that  the  electromotive  forco 
of  the  Itenuetcell  a?  determined  by  Guthrie  was  l.Il  volts,  the  internal 
resistauce  being  0.8  ohm ;  both  quautities  voryiug  somewhat.  McLeod 
also  gave  the  results  of  his  testtt.  On  charging,  the  electromotive  force 
was  1.005  volts,  but  on  standing  three  days  it  rose  to  1.213  volts.  The 
internal  resistance  was  1.007  ohms.  (Nature,  May,  June,  zXti,  pp.  71, 
110.) 

Wright,  in  a  paper  presented  to  the  London  Physical  Society,  gives 
the  results  of  his  investigations  on  the  Daniell  cell,  as  a  part  of  his  more 
extended  research  on  the  determination  of  chemical  atSulty  in  terms  of' 
electromotive  force.  He  conclndes  that  when  a  Daniell  cell  is  made 
with  equal-sized  plates  of  pure  zinc  and  pure  copper,  immersed  re- 
spectively in  fiolntians  of  pure  zinc  and  cop|>er  Bulphaten  of  the  same 
density,  and  is  made  to  generate  a  current  nut  exceeding  in  density  8 
microamperes  per  square  centimeter,  an  electromotive  fbrce  is  set  up 
always  lying  fairly  close  to  1.115  volts,  and  practically  identical  with 
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the  electromotive  force  correBponding  to  the  energy  gained  in  the 
net  chemical  change  ensning.  By  taking  enitable  precautions  in  the 
conBtraction  of  a  cell,  one  may  be  obtained  the  electromotive  force  of 
vbicb  does  not  differ  more  than  ±  0.25  per  cent,  from  1.114  volts. 
But  such  a  cell  cannot  be  kept  for  many  hours  vithoat  altering  in 
valne  materially,  and  is  in  practice,  therefore,  a  far  less  convenient 
standard  than  the  Clark  mercurous  snlpbate  ceU.  [Natitre,  February, 
XIV,  p.  403}  Phil  Mag.y  April,  V,  xin,  p.  266.) 

Potior  has  given  a  description  of  the  various  classes  of  dynamoelectric 
machines  exhibited  at  the  Electrical  Exposition  in  Paris  in  18S1.  The 
Gramme,  Edison,  Siemens,  Bnrgiu,  Gillcher,  and  Brush  machines  are 
figured.  The  ring  of  the  Brush  machine  is  criticised  as  giving  rise  to 
iiyurious  Foncaolt  currents ;  so  that  while  the  Gramme  and  the  Siemens 
machines  give  above  00  per  cent,  efficiency,  that  of  the  Brash  machine 
is  below  80.    (J.  Phy».,  September,  II,  l,  p.'380.) 

Lacoine  has  investigated  the  increased  resistance  in  dynamo-electrio 
machines  due  to  increased  velocity  of  rotation,  and  finds  it  to  be  dae  to 
variations  in  contact  between  the  commutator  and  bmshes.  Using  a 
copper  cylinder  5™  in  diameter,  having  longitodinal  grooves  cot  in  its 
surface,  two  steel  springs  were  made  to  press  on  opposite  sides  of  it, 
which  were  in  circuit  with  a  battery,  telephone,  and  galvanometer. 
When  at  rest,  the  resistance  of  the  circuit  was  68  obms;  at  2,000  rota- 
tions, 183;  at  4^000,  900;  at  about  5,000, 1,567;  at  a  higher  velociry 
not  meaanred,  2,900.  Each  spring  touched  the  cylinder  over  three 
grooves,  and  increasing  the  pressure  diminishes  the  resistance.  Using 
a  smooth  cylinder,  the  results  were  the  same  except  that  a  little  higher 
velocity  was  necessary  to  obtain  the  same  resistance.  ( Comptea  ifendiu, 
iciii,  p.  968;  Phil.  Mag.,  January,  V,  siii,  p.  76.) 

Sir  William  Thomson  has  devised  two  dynamos,  one  giving  continuous, 
the  other  alternating  carrents.  In  the  former,  a  drum-armature  in  the 
form  of  a  barrel  is  used,  the  staves  being  of  copper  and  insulated  from 
one  another.  At  one  end  of  the  drum  these  copper  bars  are  all  united 
to  one  metallic  plate,  and  at  the  other  their  prolongations  serve  as  com- 
mutator bars.  Inside  this  armature  is  a  stationary  electro-magnet,  its 
poles  facing  those  of  the  nearly  circnlar  field  magnets  placed  outside. 
The  armatnre  is  supported  on  friction  rollers,  the  lower  pair  made  of 
non-condncting  material,  the  upper  of  copper,  to  take  off  the  currents. 
Tfae  alternating  corrent  machine  is  a  disk  dynamo,  in  which  the  rota- 
ting armature  has  no  iron.  The  disk  is  made  of  wood,  having  projecting 
wooden  teeth  upon  its  sides,  around  which  the  copper  wire  or  strip  is 
carried  alternately  backwards  and  forwards,  going  finally  to  the  axle. 
The  field  magnets  are  placed  round  the  circumference  of  a  circnlar 
&ame  with  their  poles  alternating  and  facing  inward.  They  are  formed 
of  a  cast-iron  ring  with  lugs  screwed  upon  its  fiice,  around  which,  back- 
ward and  forward,  the  zigzag  conductors  pass.  (Nature,  November, 
xxni,  pp.  68,  78.) 
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Gordon's  dynnmo  bets  attracted  conaiderable  atteiitioD  iDecaase  of  ita 
size,  being  more  thiiD  9  feet  liigh  and  weighing  18  tons.  The  armature 
is  a  dish  of  boiler-iron  having  upon  its  faces  Hi  circular  coils.  Upon 
the  fixed  framework  are  128  "  tating-off"  coils,  sector-shaped,  alternately 
connected  to  two  circuits.  There  are  32  groQps  in  parallel  circuit,  each 
group  containing  4  coils  in  series.  The  current  is  taken  from  the  fixed 
coils,  the  morable  coils  being  excited  by  two  Biirgin  machines,  through 
the  commutator.  With  140  revolutions  the  electro  motive  force  is  103 
volts,  and  the  current  Bustaina  1,300  Swan  lamps,  but  is  ex|>ected  to  mn 
5.000  to  7,000  with  increase  of  driving  power.  {Nature,  Xoveraber, 
xxTii,  p.  60.) 

Lodge  has  given  an  ingenious  geometrical  ooustrnctioD,  giving  the 
relation  between  the  waste  and  the  useful  work  iu  a  shunt  dynamo. 
(Nature,  July,  xm,  311.) 

In  a  lecture  at  the  Electrical  ExhibitioD,  Ayrton  baa  considered  the 
question  of  the  economy  of  gaa-eugines  in  the  production  of  electricity. 
Using  the  highly  purified  gas  employed  for  illumination,  even  at  75  cents 
per  thousand  cubic  feet  (which  is  twice  the  Paris  price),  the  gas-eogine 
cannot  compete  with  the  steam-engine  in  economy.  But  using  some 
form  of  the  newer  and  cheaper  water  gas,  such  as  is  made  by  the  T)owBon 
process,  by  passing  air  and  steam  through  a  mass  of  bumiug  fhel,  the  re- 
verse conditioQ  obtains.  While  the  calorific  power  of  a  cubic  meter  of 
coal  gaa  is  5,590,309  heat  units,  and  the  calorific  luteusity  2,554(3  q,^  that 
of  the  Dowson  gas  is  1,558,358  and  2,268,  respectively.  The  figures 
taken  fh)m  a  gas-engine  of  30  horse-power  driven  by  means  of  the  Dow- 
son gas  for  300  days  of  nine  hours  each  showed  that  the  cost  was  about 
45^  per  cent,  less  than  when  worked  with  gas  at  75  cents  per  thousand 
feet,  and  47J  per  ceut  lees  than  a  portable  steam-engine.  A  steam- 
engine  consuming  6  pounds  of  coal  per  indicated  horse-power  per  boar 
requires  217  tons  of  coal  to  give  the  same  power  as  39  tons  of  coal  con- 
verted into  gas  by  the  Dowson  process.  In  a  series  of  trials  made  with 
3^  horse- power  gas-engines,  it  appeared  that  one  indicated  horse-power 
is  obtained  fVom  a  consumption  of  gas  derived  ttom  1.46  pounds  of  coal, 
after  allowing  10  per  cent,  for  impurities  as  well  as  for  the  gaa  burned 
in  the  manntucture.  As  the  cost  is  less  as  the  engine  is  larger,  the 
author  believes  that  an  engine  indicating  40  horse-power  would  require 
90  cubic  feet  of  Dowson  gas  per  indicated  horse-power  per  hour,  reqair- 
ing  a  consumption  of  coal  of  only  1.2  pounds  per  indicated  horse-poww 
per  hour.    (Nature,  January,  xxT,  p.  281.) 

Bouty  has  suggested  a  striking  analogy  of  thenno-dynamic  with 
thermo-electric  phenomena  and  with  the  phenomenon  of  Peltier.  (J. 
Phya.,  June,  II,  i,  p.  267.) 

In  1856,  Sir  William  Thomson  showed  that  magnetization  of  iron  tuid 
steel  modified  their  thermo-electric  properties.  Stroubal  and  Bams  have 
i-epeated  the  experiments  for  the  case  of  lougitadinal  magnetization  and 
have  reached  the  same  conclusion.    Belatively  to  the  hardness,  tha 
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inflnenceofmagDetization  is  extremely  feeble.  (Wied.Ann.,Y,xt^,-p.5i; 
J.  Phys.,  June,  II,  I,  p.  2tfl.) 

The  ThotDBOQ  effect,  or  the  tronaference  of  heat  by  an  electrical  cnr- 
rent,  haa  been  investigated  by  Trowbriclge  and  Penrojse,  both  in  iiipkel 
and  carbon.  The  strip  of  nicltel  vas  45™  long,  2.G™  wide,  aud  2"" 
thick.  The  transference  o^  the  heat  was  found  to  be  negative;  i.  e.,  heat 
is  absorbed  by  a  cnrrent  which  passes  from  hot  to  cold,  and  evolved 
wben  it  passes  from  cold  to  hot.  Ou  testing  the  question  whether  the 
phenomenon  is  reversible,  the  results  were  quite  inconclusive,  though 
tending  to  prove  rather  than  to  disprove  it.  No  effect  upon  the  Tliom- 
son  effect  was  produced  by  a  magnetic  field.  Kepeatiug  with  copper  the 
first  experiment  with  nickel,  the  relative  values  for  the  two  metals  were 
obtAiued.  Galling  copper  2,  tha  effect  for  nickel  is  2.26,  bat  of  opposite 
sign.  The  carbon  employed  was  that  of  a  Faber  pencil,  and  the  direc- 
tion of  the  Thomson  effect  was  fonod  to  be  negative,  like  nickel.  {Am, 
J.  Sot.,  November,  in,xxrv,  379.) 

Elster  and  Geitel  have  investigated  the  electrical  properties  of  flame, 
using  the  Thomson  quadrant  electrometer.  They  find  that  as  long  aa 
either  of  the  electrodes  is  ontside  the  flame  and  the  other  inside,  the 
outside  one  is  positive  and  the  other  negative.  The  film  of  hot  air 
outside  the  fiame  is  always  positive  and  the  flame  inside  relatively  neg- 
ative. The  result  is  the  same  with  gas  flames,  candle  flames,  alcohol 
flames,  and  even  in  air  flames  burning  in  coal  gas,  the  difference  of  poten- 
tial being  from  1}  to  1|  times  that  of  a  Daniell  cell.  If  in  place  of  two 
platinum  wires,  the  upper  one  is  copper,  the  E.  M.  F.  rose  to  2  Daniell 
cellti,  with  aluminum  it  rose  to  3,  and  with  magnesium  to  3.2  cells. 
With  a  lump  of  clean  sodtnm  it  even  reached  5  cells.  Using  25  spirit 
lamps  in  series,  a  curved  piece  of  platinnm  wire  passing  from  the  base 
of  one  flame  to  the  tip  of  the  next,  a  flame  battery  was  produced. 
Finally,  a  difference  of  potential  was  observed  between  an  incandescent 
platinnm  wire  heated  by  a  current  and  a  second  wire  whose  tip  entered 
the  bot-air  currents  from  the  former,  no  flame  or  combustion  products 
being  present.  Hence  a  flnmo  in  itself  is  not  a  sonrce  of  electrification 
at  all.  The  authors  conclude,  (1)  thnt  the  production  of  electricity  by 
flames  is  independent  of  the  size  of  the  flame ;  (2)  dependent  on  the 
nature  and  state  of  the  surface  of  the  electrodes;  (3)  dependent  on  the 
nature  of  the  gases  that  are  burning  iu  tiie  flame ;  aud  (i)  dependent  ou 
the  state  of  ignition  of  the  electrodes.  Hence  it  is  a  thermo-electric 
phenomenon  and  analogous  to  the  coanler  E.  u.  F.  of  the  arc  ( Wied. 
^tin.,V,  uvi,  p.  193}  Phil.  Mag.,  September,  V,  XIT,  p.  161  j  Nature, 
August,  XXTT,  p.  321.) 

3.  Electrical  Measurements. 

Id  bis  address  as  president  of  the  British  Association  at  tbe  Sout'a- 
Btnpton  meeting,  Dr.  C.  W.  Siemens  gave  u  r^m4  of  tbe  progress 
made  in  the  establishment  of  electric  units,  culminating  finally  in  the 
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atloption  by  tlie  iDternational  Congfress  of  ElectriciaDS,  held  in  Septem- 
ber, 18h1,  of  tbe  volt,  ohm,  conlomb,  ampere,  and  farad.  To  the«e, 
ho  vever,  he  suggested  that  some  others  shonid  be  added.  For  the  unit 
of  loagnetic  qaantity  he  a<1opted  Claasine's  enggeatioD,  and  proposed 
the  name  "weber."  Forthenoitof  electrical  power  or  rate  of  work, 
t.  c,  the  power  conveyed  by  the  current  of  an  ampere  throngh  the  dif- 
ference of  potential  of  one  volt,  be  proposed  tbe  name  "  watt"  For  tbe 
unit  of  iuteusity  of  magnetic  field  he  suggested  tbe  name  proposed  by 
Thomson,  of  "gauss,"  tlie  gauss  being  the  intensity  of  field  produced 
by  a  weber  at  tbe  distance  of  one  centimeter,  and  a  weber  tbe  absolute 
c.  a.  s.  unit  strength  of  maguetic  pole.  Two  iwles,  each  of  one  weber 
strength,  at  one  centimeter  distance,  will  attract  with  tbe  force  of  one 
dyne.  For  the  unit  of  heat,  produced  in  one  second  by  one  ampere  of 
current  flowing  through  one  ohm  resistance,  he  proposed  tbe  name 
'  "joule."  Its  value  in  absolute  measure  is  IVP  c.  ct.  s.  nnits,  and  there- 
fore, taking  Joule'ii  equivalent  as  4.2  x  1*P  unita,  it  is  the  heat  neces- 
sary  to  raise  0.238  gram  of  water  one  degree  centigrade.  (Naturey  Au- 
gust, ixvi,  p.  390.) 

The  Congressof  Electricians  delegated  to  an  International  Conference 
(l)tbe  final  determination  of  tbe  ohm,  (2)  tbe  investigation  of  earth  cur- 
rents and  atmospheric  electricity,  and  (3)  the  standard  of  light  This 
conference  met  in  Paris,  in  October,  1882.  As  regards  the  ohm,  t. «., 
tbe  length  of  a  mercury  column  one  square  millimeter  in  section,  whose 
resistance  is  equal  to  10*  c.  G.  s.  units,  several  values  were  before  tbe 
conference.  These  are,  Kohlrausch's,  1.06d3  meters;  Kayleigb's  (by 
B.  A.  method),  1.0624;  (by  tbe  method  of  Ixtrenz)  1.0620;  Olazebrook's, 
1.0624;  H.  Weber's,  1.0611;  W.Weber  and  ZSUner'a,  1.0552;  Rowland's, 
1.0572 ;  Dohm'8, 1.0546.  But  opposed  to  these  is  P.  Weber's  value, 
1.0471,  which  is  very  near  the  B.  A.  ohm.  So  that  the  donfercnce 
postponed  further  action,  and  recommended  experimentalists  (1)  to 
compare  their  resistances  with  tbe  standard  of  resistance  which  the 
French  Government  will  furnish;  (2)  to  compare  the  induction  coils 
by  Eohlrauscb's  method  with  tbe  wire  circuit;  and  (3)  to  use  in  their 
measurements  tbe  modified  and  improved  method  of  Lorenz.  The 
second  section  resolveil  that  the  various  Oovemmenta  be  requested 
to  favor  regular  and  systematic  observations  of  atmospheric  electric- 
ity upon  their  systems  of  telegraph ;  that  tbe  stody  of  storms  shonid 
be  undertaken  in  every  country ;  that  wires  Independent  of  the  tele- 
graph system  should  be  provided  for  the  special  study  of  earth  currents; 
and  that,  as  far  as  practicable,  the  great  subterranean  telegraph  lines, 
especially  those  running  hom  south  to  north  and  from  east  to  west, 
should  be  utilized  for  the  same  purpose,  the  observations  in  the  differ- 
ent countries  taking  place  on  the  same  day.  The  third  section  ex- 
pressed the  opinion  that  the  light  emitted  by  a  square  centimeter  of 
melting  platinum  would  flimish  an  absolute  standard.    The  coofeienoe 
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a^ioQTD^  to  meet  on  tlie  first  Mouday  in  October,  1883.     (Ifature, 
Kovember,  December,  ixvii,  pp.  18, 144.) 

Several  excellent  expositioDS  of  th^  absolnte  or  a.  a.  B.  syBtem  of 
electrical  nnits  bave  appeared  since  tbe  adoption  of  these  anits  by 
tfae  Intematioaal  Gougrass  of  Electricians.  Of  these  may  be  espe- 
cially mentioned  a  lectare  by  Levy,  delivered  before  tbe  Soci6t4  d'En- 
coaragemeot  {Ann.  Chitn,  Pky».,  May,  Y,  XXTI,  p.  85),  and  a  paper  by 
Pellat  (J.  Fhys.,  Jane,  11,  i,  p.  266). 

Claasias  has  pablisbed  a  paper  on  the  different  Hystems  of  meaeuros 
for  electric  and  magnetic  qoautities,  in  which  he  maintains  that  Max- 
well has  committed  an  error  in  his  formula  for  the  static  magnetism 
nuit.  [I'hil.  Mag.,  June,  V,  xni,  p.  381;  J.  Phya.,  Jane,  II,  i,  p.  273.) 
To  this  paper  there  have  been  many  replies :  Everett  -{Phil.  Meg., 
V,  xiii,pp.376,431);  J.J.  Thomson(Jfc.,xul,  p.  427;XIT,  p.  225);Lar- 
mor  {lb.,  un,  p.  429) ;  Lodge  (I  J.,  IIT,  p.  367) ;  Wead  (16.,  ini,  p. 
530) ;  Satgaut  {lb.,  in,  p.  395) ;  and  finally  von  Helmholtz  {lb.,  De- 
cember, xiT,  p.  430).  The  latter  says:  "In  all  this  I  cannot  perceivu 
any  mistake  of  Maxwell's  j  and  bis  equations,  derived  from  the  form- 
ulatioD  of  tbe  ftrndamental  phenomena  chosen  by  him,  are  altogetht-r 
as  consistent  with  each  other  and  as  correct,  if  understood  in  tbe  sense 
of  thek-  anther,  as  those  of  Frofeasor  OlaaMns." 

YoQ  Helmholtz  has  devised  an  electrodynamio  balance,  in  which  two 
coils  are  enspeaded,  with  their  axe^  vertical,&om  tbe  ends  of  tbe  beam. 
Above  these  coils,  which  can  rotate  about  their  axes,  are  faatened  two 
larger  coils.  These  are  so  connected  that  one  of  the  movable  coils  is 
attracted,  tbe  other  repelled.  The  movable  part«  are  connected  with 
the  fixed  parts  by  bauds  of  Dutch  metal  8.3  meters  long,  6  to  7  milli- 
meters wide.  The  instrument  will  measure  to  l-2000th  a  current  bal- 
anced by  one  gram.  ( Wied.  Ann.,  Y,  Xrv,  52 ;  J.  Pkys.,  January,  II,  i, 
p.  52.) 

Sir  William  Thomson  has  contrived  two  new  forms  of  galvanometer, 
which  be  calls  graded  galvanometers,  which  bave  for  their  object  the 
determination  of  the  value  songht  without  calculation.  One  of  thuse 
is  for  measuring  differences  of  potential  In  volts,  and  is  called  a  pott'U- 
tial  galvanometer.  The  other  measures  current  strength  in  amperes, 
and  u  called  a  current  galvanometer.  Tbe  plan  of  both  instruments  is 
essentially  the  same.  Bach  consists  of  a  coil  and  a  magnetometer. 
The  coil  of  the  former  instmmeut  is  a  ring  of  circular  section,  14"" 
in  outside  diameter  and  6"°'  inside ;  tbe  diameter  of  its  section,  there- 
fore, is  4*".  It  is  made  of  German  silver  wire  covered  with  silk,  of 
No.  32  B.  w.  a.,  and  contains  2,200  yards  wound  in  7,000  turns,  having 
a  resistance  of  €,000  ohms.  It  is  saturated  with  parafflu  and  served 
with  silk  ribbon.  This  coil  is  firmly  attached  to  one  end  of  a  horizon- 
tal wooden  platform,  its  plane  being  vertical.  The  magnetometer  con- 
aists  of  a  system  of  iiiagnets  properly  supported  so  as  to  be  firce  to 
11.  Mis.  2« 32 
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torn  roaud  a  vertical  axis.  Eacli  magnet  is  1™  long,  made  of  glass- 
hardened  steel  wire,  No.  18.  Foar  of  these  form  the  needle,  and  the 
Bides  of  the  mounting  are  prolojiged  so  as  to  form  an  index,  moving 
over  a  graduated  scale,  the  whole  inclosed  in  a  qnadrantal  shnped  box. 
A  semicircnlar  magnet  placed  vertically  over  the  angle  of  the  quad- 
rant  intensiflee  the  field  when  necessary.  The  magnetometer  box  is 
placed  OD  the  platfbrm  so  that  ihe  axis  of  (he  needle  passes  through 
the  center  of  the  coil  and  can  be  moved  to  and  from  it  at  pleasure. 
The  coil  of  the  (Airrent  galvanometer  is  made  of  btoat  copper  strip 
1.2™  broad,  1JJ"°  thick,  wound  in  six  tams  and  iusniated  with  as- 
bestuB  paper.  It  will  measure  oarreuts  up  to  100  amperes;  and  with 
a  single  coil  of  still  heavier  copper,  cnrrents  of  1,000  amperes.  [Na- 
ture, September,  XXTI,  p.  fiOO.) 

Gray  has  published  a  valuable  article  upon  the  graduation  of  gal- 
vanometers for  the  measurement  of  currents  aud  potentials  in  absolnte 
measure,  in  which  he  discusses  the  method  of  determining  the  horizon- 
tal component  of  the  earth's  magnetism,  the  theory  and  construction  of 
the  standard  galvanometer,  the  theory  and  relations  of  electric  units, 
and  tbe  method  of  gradnati&g  and  using  Sir  William  Thomson's  graded 
galvanometers.     {Nature,  XXVH,  pp.  32, 105,  310,  339.) 

Boys  has  suggested  a  current  meter  based  on  a  new  principle.  The 
rate  of  a  pendulum  clock  depends  on  gravity  and  is  proportional  to  tbe 
square  root  of  its  strength.  That  of  a  watch  depends  on  the  strength 
of  the  hair-spring  and  is  proportional  to  the  eqnare  root  of  its  strength. 
Tbe  force  due  to  an  electric  current  is  proportional  to  the  square  of  the 
curreut  strength.  Hence  if  a  portion  of  a  circuit  is  capableof  vibrating 
under  electromagnetic  force,  the  speed  of  vibration  will  be  proportional 
simply  to  the  cnrrent  strength.  If,  now,  such  a  contrivairce  takes  the 
place  of  the  balance  of  a  pendnlum  clock,  the  clock  will  m^asuTe  elec- 
tric cnrrent  instead  of  time.  A  meter  of  this  kind  has  been  constructed 
in  wbich  the  controlling  power  depends  on  iron  crescents  and  solenoids, 
and  iu  which  a  portion  of  the  main  cnrrent  is  shunted  through  secondar; 
'solenoids  giving  an  impulse  at  each  swing,  when  the  balance  is  in  its 
neutral  position,  thus  producing  no  effect  on  the  rate  of  oscillation. 
{Nature,  February,  nv,  p.  366.)  , 

Wartmann  has  contrived  an  apparatus  whioh  he  c^ls  a  "rheolyzer* 
fi>r  varying  the  strength  of  a  derived  current  from  zero  to  a  maximam, 
indicating  at  the  same  time  the  ratio  of  these  variations.  A  graduated 
metallic  ring,  round  a  column  carried  by  a  tripod,  incloses  a  ttiich  disk 
of  glass  or  ebonite  resting  on  six  radii  of  the  ring.  In  tbe  uppw  snr- 
£Eioe  of  the  disk  is  a  circular  trough  of  mercury  receiving  two  copper 
electrodes  at  the  bottom,  180°  apart.  A  cross-bar  on  the  tcq>  of  tbe 
oolumn,  on  which  it  tnms  as  an  axis,  acts  as  a  movable  Wheatstooe 
bridge;  it  has  two  terminal  verniers,  and  two  screws  dipping  in  the 
mercury.    These  latto*  are  insulated,  but  communicate  through  central 
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bimSing  screws  witb  a  mirror  galvanometer.  The  strength  of  the  sbunt 
ODtreut  varies  as  the  bridge  is  displaced.    {Nature,  Jane,  XXTI,  p.  139.) 

Yon  Fleischl  has  claimed  this  apparatos  as  having  been  coDstracted 
by  him  in  1877,  and  described  nnder  the  name  <*rheonom."  He  says  it 
bas  be«n  ia  Prof,  E.  Da  Bois  Beymond'a  cabinet  for  more  than  five  years. 
[Naturcy  December,  xirn,  p.  127.) 

Stone  bas  coastracted  an  electFodynamometer,in  wbicb  tbe  sospended 
ooti  was  made  of  alnminam  wiie,  was  1^  inches  internal  diameter, 
contained  fort^-two  turns  of  wire  in  five  layers,  weighed  6^  grams,  and 
had  a  resistance  of  half  an  ohm.  Its  performance  was  satisfootory. 
{NaUtre,  Joue,  ZXTI,  p.  201.) 

Slotte  has  given  a  method  for  calcolating  the  length  of  the  platinum 
wire  belonging  to  the  Wbeatstone  bridge  (which  cannot  always  be  deter- 
mined by  direct  measorement),  which  is  founded  on  tbat  of  comparing 
and  exdtanging  resistances.  {Wied.  jlnti.,y,  XT,  p.  176;  PhiL  Mag., 
Mareh,  V,  xm,  p.  227.) 

Slogainoff  bas  contrived  a  simple  form  of  compensator  for  ose  with 
the  method  of  Da  Bois  Beymond  for  measuring  electromotive  forces  by 
the  method  of  compensation.  Two  wires  of  eqnal  length  are  stretched 
parallel  to  one  another  and  connected  together  at  one  end.  To  the 
other  ends  a  standard  cell  is  connected.  To  one  of  these  same  ends  one 
wire  of  the  battery  to  be  tested  is  connected,  a  galvanometer  being  in 
tbe  circoit,  the  other  battery  wire  being  attached  to  the  end  of  a  third 
wire  parallel  to  the  others.  Across  the  three  wires  is  a  slider  £cir  ad- 
Jasting  tbe  distance.    {J.  Phya,,  March,  II,  i,  p.  138.) 

The  International  Electri(»l  Congress  adopted  the  ohm  as  the  unit 
of  resistance  and  defined  it  to  be  10*  o.  a.  s.  units.  Bnt  they  left  to  a 
special  commission  the  determination  of  the  length  of  a  prism  of  mer- 
cury one  millimeter  in  cross-section  which  shoald  have  this  resistance. 
In  consequence  a  large  namber  of  important  papers  bas  been  pablished 
npoD  the  best  method  of  making  this  measurement;  or,  what  is  practi- 
onlly  tbe  same,  of  determining  the  actual  value  of  the  B.  A.  anit  called 
the  obtn.  Before  the  meeting  of  the  Congress,  Bayleigh  and  Schuster 
bad  repeated  the  original  determination,  nsing  Thomson's  method  and 
tbe  identical  apparatus  with  which  the  B.  A.  Committee  worked.  They 
find  that  the  standard  called  an  ohm  by  the  committee  is  0.9893  x 
lU"  o.  a.  a.  nnits ;  a  value  near  that  obtained  by  Rowland,  0.9911  x  10*. 
(Proe.  Bojf.  SotJ.,  April,  1881;  J.  Phya.,  January,  II,  i,  p.  43.) 

Jonbert  has  suggested  a  method  for  tbe  determination  of  the  ohm 
fonnded  on  tbe  measorement  with  the  electrometer  of  tbe  electromotive 
forces  in  an  induced  circoit.    {Oomptea  Bendua,  Jone,  xorv,  p.  1619.) 

Ljppmann  has  proposed  a  thermoecopic  method  ftor  the  determination 
of  the  ohm,  which  reqnires  no  measorement  of  amount  of  beat,  nor  an 
exact  value  of  Joule's  equivalent  {Comptea  Bendua,  October,  XCT,  p.  634.) 
The  various  other  methods  which  have  been  proposed  have  been  dis- 
by  Lippmann  {J.  Phya,,  July,  II,  i,  p.  313);  by  Lorenz  (</.  Phft^ 
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IToTember,  II,  l,  477} ;  by  6.  Wiedemann  {ElectroteckniKhe  Zeitschrtftj 
Jnly ;  Phil.  Mag.,  V,  irv,  p.  258) ;  and  by  Eayleigh  (Fhil.  Mag.,  Horem- 
bCP,  V,  XIV,  p.  329.) 

Naccari  and  Ouglielmo  have  ntadied  tbe  electxomotlTe  forces  ot  bat- 
teries which  are  not  coaatant,  and  find  that  tbe  nature  of  the  plate  on 
which  the  hydrogen  is  evolved  affects  the  value  of  the  electromotive 
force  of  a  single  liquid  cell ;  and  that  the  electromotive  force  of  snub  a 
couple  varies  always  inversely  to  the  intensity  of  the  current,  and  that 
this  variation  does  not  appear  to  be  produced  by  the  oxygen  dissolved 
or  by  the  zinc  aalphate  produced.  {IlNvoM  Cimmto,  III,ec,  p.  162;  J. 
Fhjft.,  November,  II,  i,  p.  621.) 

Maiszotto  has  examined  the  constants  of  various  cells,  the  internal 
resistance  being  det«nniued  by  Mance's  method,  and  the  electromotive 
force  b^ng  calculated  ttom  thia  and  the  cnrreut  strength.  He  finds 
that  in  all  the  batteries  tested  the  electromotive  force  diminishes  con- 
tinnonsly  when  the  current  strength  increases,  and  conversely.  The 
internal  resistance  is  greater  aa  the  battery  is  longer  in  action  and  as 
the  current  is  weaker.     {J,  Phys.,  November,  II,  1, 022.) 

Minchin,  in  a  paper  on  the  dotermination  of  electromotive  force  in 
absolute  electrostatic  measure,  has  discussed  the  theory  of  and  given 
the  results  obtained  with  hie  absolute  siue  electrometer  (referred  to 
in  this  report  a  year  ago).  He  finds,  for  example,  the  electromotive 
fbrce  of  A  Daniell  cell  with  his  instrument  to  be  0.003S2  absolute  electro- 
static unit ;  while  the  value  as  obtained  by  Sir  William  Thomson,  was 
0.00374.    (Nature,  January,  XXV,  p.  278.) 

Rayleigli,  in  a  paper  read  before  the  Physical  Section  of  the  British 
Association  upon  the  absolute  measurement  of  dectrical  currents,  said 
that  the  measurement  of  current  strength  in  absolute  measure  was 
more  diflftoult  than  that  of  resistance.  All  the  methods  hitherto  mu- 
ployed  require  either  accurate  measurements  of  the  horizontal  intensity 
of  the  earth's  magnetiam  or  of  coils  of  small  radios  and  many  tnros. 
This  latter  is  difKcult  to  evaluate.  Kohlranach'a  method  is  tree  ftom 
this  objection,  but  it  reqnirea  a  kuowledge  of  the  moment  of  inertia,  a 
quantity  not  easy  accurately  to' determine.  Hascart^a  method  is  simple 
to  think  about  bnt  not  calculated  to  secure  precise  results.  {Nature, 
September,  xxvi,  p.  465.) 

With  the  aid  of  a  Mascart  eleotrometor,  Berthelot  has  studied  the 
polarization  of  a  zinc-carbon  couple.  When  first  aet  up,  tbe  electro- 
motive force  surpasses  that  of  a  zinc-platinum  couple  in  the  ratio  1 : 1.76, 
and  a  Daniell  cell  in  the  ratio  1 :  1.39,  or  even  1: 1.  37.  It  fidls,  how- 
ever, very  rapidly  on  closed  circuit,  becoming  equal  to  that  of  a  Dan- 
iell in  a  few  minutes,  and  falling  to  0.83  of  a  Daniell  in  a  few  hours. 
After  thirty-six  hours  it  became  only  half  that  of  the  Daniell.  If  tbe 
plates  be  now  washed  aeveral  times  in  water  frequently  renewed,  they 
give  the  original  electromotive  force  again.  {Ann,  OhtM.  Pkyt.,  Sep- 
tember, V,  xxvn,  p.  106.)  , ,  , 
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EdlDDd  lias  discnsBed  the  phenomena  which  bear  on  the  qaestioa  of 
the  electrical  resistance  of  vacnnm,  and  comes  to  the  eonclnsiou  that 
they  all  indicate  that  a  vacnum  is  a  good  condnctorof  electricity,  the 
resistance  commonly  experienced  taking  place  between  the  electrode 
and  the  vacaum.  "  It  seems  to  me,"  he  eays,  "  that  in  drawing,  from 
the  known  impossibilii?  of  an  electric  current  traversing  the  most  per- 
fect vacanm  between  electrodes,  the  conclnsion  that  a  vacnom  is  abao* 
lately  non-condncting,  the  same  mistake  lins  been  made  as  when  from 
the  circumstance  that  the  san  rises  in  the  east  and  sets  in  the  west,  it 
was  believed  that  one  might  infer  that  the  snn  in  reality  goes  roand 
the  earth."    [Phil  Mag.,  V,  xin,  p.  1,200 ;  J.  Pky».,  May,  II,  i,  p.  236.) 

Bayleigh  in  conjunction  with  Mra.  ^dgwick,  has  determined  the  spe-  ' 
cific  resistance  of  mercury.  Four  tabes  vere  used  to  contain  the  mer- 
cury, from  87  to  J04  centimeters  long.  Tube  I  gave  the  value  0,95416, 
tube  II  0.95419,  tube  III  0.96416,  and  tnbe  IV  0.95427.  Hence  the 
mercury  unit  is  0.94130  x  10»  c.  G.  s.  {Nature^  May,  XXTI,  p.  94;  J. 
Pky8.,  July,  II,  I,  p.  327.) 

S.  P.  Thompson  has  made  a  series  of  measurements  to  prove  that  the 
change  in  electric  resistance  produced  by  pressure  on  carbon  is  solely 
due  to  an  inorease  in  the  perfection  of  the  saperflcial  contact.  The 
carbon  used  was  Carry's  electric  light  carbon.  {Phil.  Mag,,  April,  V, 
xm,  p.  262  ;  Mature,  March,  XXT,  p.  427.) 

Mendenhall,  using  the  soft  carbon  buttons  made  for  the  Edison  tele- 
phone, finds  not  only  that  the  resistance  is  diminished  by  pressure,  but 
also  that  this  decrease  in  the  resistance  continnes  for  some  time.  When, 
for  example,  a  carbon  button  having  a  resistance  of  11.67  ohms  was 
pressed  by  a  weight  of  50  grams,  this  resistance  fell  at  once  to  3.S2 
ohms ;  but  it  continued  to  fall  for  an  hoar  and  a  half,  and  even  for 
24  hoars.  Id  one  case  pressure  was  continued  for  a  week;  bat  upon 
removing  the  pressure  the  original  resistance  was  at  once  recovered. 
{Am.  J.  8oi.,  July,  III,  XXIT,  p.  43.) 

4.  Electric  Spark  and  Electric  Light. 

Kipher  has  put  into  practice  at  the  observatory  of  the  Washington 
University,  Saint  Louis,  a  simple  device  for  the  transmission  of  clock- 
beats  upon  telegraph  lines.  In  it  two  platinum  plates  attached  by  a 
light  framework  fastened  to  the  lower  end  of  the  pendalum  cut  alter- 
nately a  globule  of  meicury  just  below  them.  As  the  break  is  deter- 
mined by  the  distance  apart  of  tUe  plates,  and  as  these  are  adjustable, 
the  length  of  the  break  may  be  made  whatever  is  desirable.  {Am.  J,  Set,, 
July,  in,  ixiv,  64.) 

Bailie,  by  means  of  a  special  apparatus,  has  measared  the  differences 
of  potential  corresponding  to  a  given  distance  of  the  explosive  dis- 
charge. He  concludes,  (1)  for  the  same  length  of  spu'k,  the  potential  is 
a  maximum  when  the  two  electrodes  have  the  same  curvature;  (2)  the 
potential  varies  from  the  maximum  in  proportion  as  the  difference  be- 
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tweoD  the  curvature  of  the  electrodes  is  greater  and  the  potential  itself 
bigber ;  (3)  for  a  given  leogtb  of  spark,  taken  between  electrodes  of 
egnal  cnrrature,  tbe  potential  varies  with  the  diameter  of  the  sphere, 
BO  that  a  sphere  can  be  found  of  such  diameter  that  the  potential  shall 
be  a  masimam ;  (i)  the  diameter  of  these  eqnal  spheres  corresponding 
to  tbe  maximum  is  as  mach  smaller  as  tbe  potential  is  itself  smaller. 
Dbese  two  valnes  increase  together,  but  not  proportionally ;  (5)  the 
potentials  V  corresponding  to  the  explosive  distances  3  between  two 
planes  can  be  expressed  by  the  empirical  hyiwrbola  V'  =  10500  {i  + 
0.08)  *.  {J.  Fkys.,  April,  II,  l,  p.  169 ;  Ann.  Chim.  Pkyg.,  April,  V,  XXV, 
p.  486.) 

Beitlinger  and  Wachter  explain  tbe  Liohtenberg  figures  by  a  disag- 
gregation of  the  electrodes  by  the  passage  of  positive  electricity.  Those 
positive  figures  which  are  radiating  in  form,  are  attributed  to  the  trans- 
portation electrically  of  particles  of  dnst  torn  from  the  positive  elec- 
trode; while  those  positive  and  negative  flgnrcis  alike,  which  have  rounded 
eontours,  are  attributed  to  the  transport  of  the  dust  by  the  gaaes  shaken 
by  the  discharge-    {J.  Fhys.,  April,  II,  i,  p.  2U3.) 

QoIdst«in  has  investigated  the  question  of  tbe  influence  of  tbe  shape 
of  the  kathode  on  the  distribution  of  the  phosphorescent  light  in  Oeiss- 
lei's  tabes,  and  figures  some  remarkable  forms  obtained.  {PkiL  Mdg., 
December,  V,  xiv,  p.  455.) 

Spottiswoode,  in  a  leotnre  at  the  Boyal  Institution  upon  matter  and 
magneto-electric  action,  gave  a  r6«umi  of  tbe  work  accomplished  by 
himself  and  Ifoulton  in  studying  the  electric  discharge  in  rarefied  gases, 
especially  with  the  use  of  alternating  currents.  (Hature,  April,  ZXT, 
p.  S39.) 

Jacquelain  has  presented  a  memoir  to  tbe  French  Academy  on  tbe 
pui^cation  of  graphitoidal  carbons,  either  natural  or  artifidal,  with 
special  reference  to  the  electric  light  He  concludes  that  the  luminous 
power  and  the  steadiness  ofthe  voltaic  arc  fh)ro  a  pore  carbon,  obtained 
either  directly  or  by  a  method  of  purification,  increase  with  the  deu- 
sity,  the  hardness,  and  tbe  purity.  The  natural  graphitoidal  carbon 
from  Siberia  has  the  unexpected  property  of  giving  when  purified  double 
the  light  of  tbe  unpnrifled  material.  Its  light-giving  power  surpasses 
by  one-sixth  that  of  the  purest  artiflcial  carbon,  although  a  very  hard 
and  brilliant  pure  artificial  carbon  has  given  an  illumination  equal  to 
236  earoels.  Tbongh  the  hardness  of  gas  carbon  is  greater,  its  density 
is  less  than  that  of  the  Siberian  graphite,  the  fbrmer  ranging  from  L90 
to  1.99,  while  that  of  the  latter  is  from  2.28  to  2.41.  To  this  its  superior 
light-giving  power  is  ascribed.  (Ann.  Chim.  Pkys,,  December,  Y,  xxTin, 
p.  637.) 

Foosserean  has  published  an  article  on  electric  lighting,  in  which  the 
snt^eot  is  divided  as  follows :  1st.  Preparation  of  the  carbons.  Thecal^ 
bons  most  in  use  in  France  are  those  of  Oarr^,  made  of  coke,  calcined 
ItUDpblack,  and  thick  gum-watei;  of  Oauduiu,  made  of  |he  coke  from 
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tar  or  petroleam,  mixed  with  lampblack,  and  of  NapoU,  made  of  gaa 
coke  ani)  tar.  2d.  Voltaic  arc  lampa,  monophotal,  like  those  of  Foa- 
caolt,  Serrin,  Jaspar,  &o.  3d.  Polyphotal  lamps,  aa  the  Oramitae,  which 
is  a  shnnt  lamp;  the  Siemens  aod  the  Brush,  which  are  differential, 
and  the  Brockie,  which  is  periodic  in  its  action.  4th.  The  distribntioa 
of  lights  (1)  all  in  maltiple  arc,  as  in  the  OUlcher  system ;  (2)  all  in 
series,  as  in  the  BruBh,  and  (3)  tipnn  the  differeot  circnita  of  a  multiple 
machine,  as  in  Mersaune'B  system.  Sth.  Blectric  candles,  as  the  Jablocb* 
koff,  Jamin,  and  Soleil.  6th.  Incandescent  lamps,  divided  into  (1)  those 
Id  air  or  an  inert  gae,  aa  the  Reynier,  Werdermann  and  Sawyer,  and  (2) 
those  in  a  vacnnm,  like  the  Edison,  Swan,  Maxim,  and  Lane  Fox.  7th. 
Intensity  of  the  light  and  its  distribution  in  space.  {J,  Phj/a,,  February, 
March,  II,  i,  pp.  72, 125.) 

Ayrton  and  Perry  have  presented  to  the  Iiondon  Physical  Society  the 
results  of  their  experiments  on  the  resistance  and  connter-electromotive 
force  of  the  arc.  The  latter  was  measured  by  a  voltmeter  placed  be- 
tween the  terminals  of  the  lamp.  When  the  distance  between  the  car- 
bons was  constant  the  electromotive  force  diminished  as  the  current 
'  increased.  With  a  constant  current,  the  electromotive  force  increased 
rapidly  at  first  with  an  increasing  length  of  arc,  afterward  more  slowly. 
To  produce  an  arc  one-third  of  an  inch  long,  80  volts  are  required.  For 
further  increase,  the  electromotive  force  is  proportional  to  It.  {Nature, 
December,  xxru,  p.  215.) 

Tommasi  has  shown  that  wben  tlie  arc  is  made  to  pass  between  two 
metallic  tubes,  of  copper  for  example,  so  arranged  that  a  rapid  current 
of  cold  water  may  flow  through  them, and  placed  horizontally,  the  illumi- 
nating power  is  very  much  weakened,  the  arc  is  very  unstable,  it  does 
not  set  flre  to  paper,  it  appears  to  be  formed  of  a  luminous  globule 
moving  np  and  down  between  the  rheopbores,  it  is  extinguished  by 
the  presence  of  a  magnet,  being  attracted  or  repelled  according  to  the 
pole  presented,  and  a  large  amount  of  ozone  is  produced.  {Comptet 
Rendua,  xcm,  p.  716;  Phil.  Mag.,  January,  Y,  xin,  p.  76.) 

Jamin  has  studied  the  elfects  produced  when  the  alternating  current 
(^  a  Gramme  machine  passes  between  carbon  points  in  a  vacuum. 
Oramme  machines  with  alternating  currents  resemble  both  batteries  and 
induction  coils,  but  they  differ  from  batteries  by  the  great  intensity  of 
their  currents.  Hence,  the  effects  will  be  those  of  batteries,  with  an  in- 
tensiflcation  due  to  the  high  tension,  and  those  of  the  induction  coil,  with 
the  advantage  of  increased  quantity.  In  place,  therefore,  of  a  single  arc 
in  air  several  can  be  maintained;  the  'Suthor  has  maintained  60  from  a 
machine  which  originally  supported  only  8.  When,  now,  this  alternating 
ourrent  is  used  to  maintain  an  arc  in  an  electric  egff,  as  soon  aa  the  ex- 
haustion reaches  IS""  the  light  begins  to  spnrt  out  spontaneously  from. 
the  entire  surface  of  the  carbons,  both  of  them  being  enveloped  with  the 
blue  aureole  noticed  in  Geiaaler  tubes  around  the  negative  pole.  The 
carbons  bevorae  heated  to  bright  redness  tbroaghout,  and  are  rapidly 
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volatilized.  The  vessel  becomes  filled  wilh  a  bloe  gas  similar  to  iodine 
vapor,  which  deepeos,  becoming  like  indigo.  The  vapors  condense  on 
the  sides  of  the  globe,  making  it  opaqne.  The  deposit  resembles  finely 
divided  carbon,  but  dissolves  with  effervescence  in  nitric  acid.  The  Inini- 
noaa  effect  is  more  striking  wbeo  copper  electrodes  are  used.  (CompI«t 
Rentbu,  xonr,  pp.  1271, 1615 ;  Phil.  Mag.,  Jnly,  Snpplemeot,  Y,  xm,  p. 
638.) 

Abdaok  has  invented  a  new  arc  lamp,  which  was  described  by  Pieece 
at  the  Southampton  meeting  of  the  British  Association,  in  which  the 
regulating  arrangement  is  separated  from  the  lamp.  The  lower  carbon 
is  fixed,  the  npper  attached  to  a  brass  rod  movable  in  the  core  of  an 
electro-mignet  and  lifted  by  a  clutch  when  the  magnet  is  charged.  The 
magnet  and  carboa  holder  are  fastened  to  the  end  of  a  rack,  the  pinion 
of  which  is  controlled  by  an  electro>magnetic  brake.  The  regulator  is 
differential  in  its  action,  and  throws  a  shupted  current  on  to  the  elec- 
tro-magnet of  the  brake  whenever  the  resistance  between  the  carbons 
becomes  too  great,  thus  allowing  the  carbons  to  approach.  A  ont-ont 
is  attached,  by  which  the  lamp  is  taken  out  of  circait  when  necessary. 
{Sature,  September,  XKTI,  p.  526.) 

In  bis  address  as  chairman  of  the  Oouncil  of  the  Society  of  Arts,  Sie- 
mens took  for  bis  subject  electric  lighting  and  the  transmission  of  force 
by  electricity,  considering  the  more  practical  side  of  the  electrical  qnes- 
tion.  He  made  a  calcnlation  of  the  cost  required  to  light  the  parish  of  St 
James,  with  its  30,000  people,  3,000  houses,  and  784,000  square  yards  of 
aren,  and  conolndes  that  an  expenditure  of  12  horse-power  ]>er  house 
would  be  required.  The  cost  of  the  electricity  he  assumes  to  be  in  Lou- 
don oue  shilling  per  10,000  watts  (nmpere- volts).  Hence,  to  maintain 
64,000  Swan  lights  it  would  cost  jCIC  per  hour.  The  total  cost  of  the 
plant  he  puts  at  £177,000.  At  the  same  rate  the  plant  necessary  for 
the  entire  city  would  cost  £14,000,000.  The  cost  of  each  lamp  per  year 
he  estimates  at  21«,  O^d. ;  while  the  same  light  by  gas  at  2s.  8d.  a  thou- 
sand feet  woald  cost  29s.    (Saivre,  November,  zxvn,  p.  67.) 

In  a  lecture  before  the  Royal  lustitution,  Swan  has  discussed  the 
subject  of  incandescent  lighting  with  special  reference  to  its  economy. 
The  great  economy  of  high  incandescence  he  strikingly  illustrated  by 
passing  through  one  of  bis  lamps  one  unit  of  current.  The  light  ob- 
tained was  equal  to  two  candles.  When  one  and  a  half  units  of  cur- 
rent was  sent  through  the  lamp,  it  gave  thirty  candles;  so  that  for  an 
increase  of  current  of  one-half,  involving  a  doubling  of  the  energy  ex- 
peuded,  fifteen  times  the  light  was  produced.  In  conjunction  with  Mr. 
Steam,  in  1878,  he  reached  the  result  that  "when  a  well-formed  carbon 
filament  is  firmly  connected  with  conducting  wires  and  placed  in  a 
hermetically  sealed  glass  ball  perfectly  exhausted,  the  filament  suf- 
fers no  apparent  change  oyen  wbeu  heated  to  An  extreme  degree  of 
whiteness."  "The  first  lamp  having  tliis  elementary  character  (a  simple 
bulb  pierced  by  two  platinum  wires  supporting  a  filament  of  carbon) 
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ever  publicly  exhibited  was  shovn  id  operation  at  a  meeting  of  tbe 
Literarj-  and  Pbilosophical  Societf  of  Maocheater,  in  Febmarj,  1879." 
On  the  qaeBtion  of  cost,  he  claims  200  candles  per  horse-power;  bat 
'  calling  it  150,  we  have  for  the  50  horse-power  obtainable  frpm  1  cwt.  of 
coal,  7,500  candles,  as  against  3,000  from  an  equivalent  value  of  gas. 
(Kalvre,  Aagnst,  XXTI,  p.' 366.) 

Till- experimental  committee  of  the  jury  of  the  Paris  Electrical  Ex- 
hibilioii,  of  which  Tresca  was  president,  appointed  the  following  sab- 
committee  to  make  the  tests  on  incandescent  lamps :  Barker  (chairman), 
Crookes,  Hagenbaob,  Kandt,  and  Mascart.  They  examined  the  Edison, 
tbe  Swan,  the  Lane  Fox,  and  the  Maxim  lamps,  the  only  four  exhibited, 
The  following  are  their  results:  At  16  candles,  the  candles  produced 
per  horse-power  of  current  were,  for  the  Edison  lamp,  196.1;  for  the 
Swati,  177.9;  for  the  Lane  Fox,  173.6;  and  for  the  Maxim,  151.3.  At 
32  candles  the  Edison  lamp  gave  307.25  candles  per  horse-power  of 
current;  the  Swan,  262.49;  the  Lane  Fox,  276.69;  and  the  Maxim, 
239.41.  Satweqaently  a  committee,  consisting  of  Tresca,  Allord,  Le 
Blanc,  Joubert,  and  Potior,  made  tests  of  these  lamps  as  collateral  to 
their  teste  of  machines.  Four  Swan  lamps,  six  Lane  FOz  lamps,  one 
bandrcd  Maxim  lamps,  and  five  hundred  and  twenty-eight  Edison  lamps 
were  tested  in  the  same  circuit,  the  following  results  being  the  mean  of 
all  these  lamps.  The  results  of  the  tests  made  by  the  first  committee 
refer  to  tbe  light  emitted  in  a  horizontal  plane,  the  direction  being  45°  to 
the  plane  of  the  loop.  Those  of  the  second  are  expressed  in  terms  of 
mean  spherical  intensity  calculated  from  the  measurements.  For  com- 
parison, therefore,  the  results  of  both  measurements  are  given  below, 
the  mean  spherical  intensities  being  calculated  for  the  former  measure- 
ments, the  first  and  second  referring  to  the  two  committees : 


UeanspbericaluiMiuUr..      1.S5    S.80      1.36      1.S7      1.16      1.64      I.IS    2.39    S.19 
Cai>d]eaparH.P.ofoaReiit  118.0  151.0    115.3    173.0'   119.o    1J0.6    132.7  211.1  204.7 

"Although  the  two  sets  of  experiments  were  made  with  a  diffierent 
object,  and  by  methods  entirely  different,  it  will  be  observed  that  the 
figures  of  the  one  approach  closely  those  of  the  other,  thus  cfaaraoteriz- 
iug  very  clearly  each  of  the  four  systems  of  lamps  by  their  eleotric^ 
data."    {Comptes  Rendut,  November,  XOT,  p.  946.) 

6.  Electro-Ckemistry. 

Tbe  weight  of  water  decomposed  by  a  current  whose  strength  is  one 
electro-magnetic  unit,  passing  for  one  second  of  time,  has  been  variously 
stated.  Weber  gives  it  a^  0.0376  milligram;  Bnuscn,  as  0.9265 ;  Cas- 
aelmanu,  0.0387  ;  Joule,  as  0.9222 ;  and  Oaziu,  as  0.9372.  Mascart  has 
undertaken  a  new  determination  of  this  value.  To  this  end  be  submit- 
ted to  electrolysis  water  aciOu'ated  with  phosphoric  acid  and  solutions 
of  silver  nitrate  and  copper  snljihate.    For  the  measurement  of  current 
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lie  used  an  electro-dynamometer  of  special  constrnction,  conaistingr-of 
two  flat  coils,  in  the  center  of  vhich  a  cylindrical  coil  was  SDBpended 
from  the  scale-pan  of  a  balance,  the  axes  of  the  three  coils  being  coin- 
cident As  a  reenlt  the  author  finds  that  a  current  whose  strength  is 
equal  to  one  0.  G.  S.  nnit  decompoBes  0.9373  milligram  of  water  per 
second,  and,  therefore,  a  fraction  equal  to  0.9373  ~  9,  or  0.10416  of  the 
equivalent  of  any  other  substance  expressed  in  milligrams.  Conversely 
the  cnrrent  capable  of  producing  in  one  second  the  electrolysis  of  one 
equivalentof  a  body  expressed  in  milligrams  is  96  amperes.  Taking 
the  gram  as  the  nnit  of  weight,  the  electro-chemical  equivalent  of  wat«r 
is  9.373  X  10^*.    (J.  Phyi.,  March,  U,  i,  p.  109.) 

Streinltz  has  assigned  to  voltaic  polarization  the  production  of  the 
oxygen  and  hydrogen  gases  which  appear  at  each  of  the  electrodes 
when  the  discharges  of  a  Leyden  jar  are  passed  through  water.  By  the 
aid  of  a  quadrant  electrometer  he  has  measored  the  difference  of  poten- 
tial of  the  electrodes.  He  finds  that  when  the  electrodes  are  narrow 
this  difference  changes  sign  if  the  number  of  discharges  does  not  ex- 
ceed a  oertain  limit.  The.same  inversion  appears  after  a  few  minntes 
with  voltaic  ftnrrents  of  short  dnvatiou  and  disappears  when  the  vol- 
tameter is  completely  polarized.    {J.  Phyi.,  April,  II,  i,  p.  202.) 

Tommasi  has  given  experimental  evidence  to  disprove  Bonrgoiu's 
statement  that  water  is  not  an  electrolyte.  He  maintains  that  watat 
can  be  electrolysed  by  the  onrrent  of  a  very  feeble  battery,  provided 
that  the  beat  liberated  by  the  battery  is  eqaal  to  that  absorbed  by  tlie 
water  in  decomposing  iuto  its  elements  (69  calories).  {OompU$  BenduM, 
April,  XOIV,  p.  948}  Phil  Mag.,  May,  V,  xm,  p.  377.) 

Berthelot  has  given  the  results  of  a  large  number  of  electrolytic  ex- 
perimente  in  two  important  papers — one  on  the  limits  of  electrolysis, 
and  the  otlier  on  the  electrolysis  of  hydrogen  peroxide.  In  both  be 
gives  the  thermo-chemistry  of  the  action  which  appears  to  control  the 
results.    (Ann.  Chim.  Phi/B.,  September,  Y,  xxru,  p.  110.) 

Gore  has  investigated  minutely  the  phenomena  of  the  electrolysis  of 
copper  sulphate,  and  finds  that  in  this,  as  in  nearly  all  cases  of  elec- 
trolysis, chemical  and  electro-chemi^  forces  coexist  and  operate  in- 
dependently at  the  same  surfaces  of  liquid  and  metal.  The  greatest 
obstacle  in  finding  the  electro-chemical  equivalent  of  copper  is  the  diffi- 
culty of  determining  how  much  the  ordinary  chemical  corrosiou  is  de- 
creased at  the  anode  or  increased  at  the  kathode  by  the  electric  current. 
The  method  does  not  admit  of  a  great  degree  of  accuracy,  because  Uie 
chemical  corrosion  of  copper,  even  in  a  cold  nentn^  solution  of  copper 
snlphate,  causes  a  loss  of  that  metal,  and  prevents  the  true  weight  be- 
ing obtained.  Hence  the  method  of  measuring  the  strength  of  a  cur- 
rent in  electric  lighting  by  the  electrolysis  of  a  solution  of  copper  sul- 
phate most  be  more  or  less  inaccurate.    (Ifature,  March,  xxr,  i*.  473.) 

Bartoli  and  Fapasogli  have  discovered  that  when  dilute  snlphnrio 
add  is  electrolyzed  with  gas  carbon  positive  electrodes,  there  is  fonned 
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ft  Bolid  black  amorpbons  sabstaDce,  haviDg  the  compoHitioD  Gu  Ht  0^, 
and  wbicb,  &om  its  characteristio  property  of  being  transformed  into 
mellitio  acid  by  oxidiztng  agents,  they  call  mellogen.  If  phospliorio 
acid  be  electrolyzed,  a  similar  body  is  formed,  wbich,  since  it  contains 
pbosphorns,  tbey  call  phosphomellogen.  {J,  Fhys.,  December,  11,  i,  p. 
671.) 

Kronchkoll  has  ezperimeDted  to  determiae  whether  the  Tariation  of 
the  fHetion  prodaced  in  the  electromotograpb  of  Edison  by  the  passage 
of  a  cnrreat  is  a  resnit  dae  to  electrolysis.  His  apparatas  consisted  of  a 
shallow  glass  dish,  having  a  piece  of  polished  glass  at  bottom,  placed 
OD  a  horizontal  metal  disk,  rotated  abont  a  vertical  axis  by  means  of  a 
small  Gramme  machine ;  a  rnbber  made  of  a  series  of  small  brashes  of 
idatinom  wire,  fixed  in  ebonite,  rabbed  against  the  glass  during  the 
rotation,  tending  to  carry  with  it  the  needle  of  a  sensitive  balance,  to 
which  it  is  fhsteoed.  Iq  the  dish  was  snlphnric  acid  diluted  with  five 
parts  of  water,  which  moistened  the  brnsbes.  One  pole  of  tbe  battery 
was  connected  to  tbe  brushes;  tbe  other  was  fastened  to  a  copper  strip 
immersed  in  copper  sulphate  solution  to  avoid  polarization.  This  sola- 
tloD  was  contained  in  a  porous  cnp,  immersed  in  a  second  porous  cup  con- 
taining water  and  standing  in  tbe  acid  iq  the  dish.  On  starting  the 
movement  of  rotation  and  adjnsting  tbe  balance  to  equilibrium,  it  is 
easy  to  show  by  the  inclination  of  the  needle  that  the  polarization  by 
oxygen  increases  the  friction  and  that  polarizatiou  by  hydrogen  dimin- 
ishes it.  Half  a  Daniell  cell  is  quite  soffcient  for  the  experiment,  though 
tbe  effect  increases  with  an  increase  of  tbe  electromotive  force  nsed. 
(Comptee  Bendtu,  Jnly,  lov,  p.  177.) 

Plants  has  found  that  tbe  long  process  of  forming  his  aocnmulatore  is 
shortened  if  tbey  are  warmed  during  chargiog.  The  temperature  best 
for  this  purpose  is  between  70°  and  8(P  G.,  at  which  limit  the  opposing 
electromotive  force  is  somewhat  less  than  when  cold,  and  the  resistance 
very  much  less.  He  does  not  find  it  advantageoas  to  exceed  this  limit. 
Thompson  suggests  that  the  reason  may  be  that  at  the  above  tempera- 
ture the  gases  are  evolved  under  normal  conditions)  no  ozone  being 
formed,    (yature,  February,  xxv,  p.  376.) 

Gladstone  and  Tribe  have  published  a  series  of  valuable  papers  on  the 
chemistry  of  the  Plants  and  Fanre  accnmnlators,  in  wbich  tbey  have 
considered  (1 )  local  action,  (3)  the  charging  of  the  cell,  (3)  the  discharge 
of  the  cell,  and  (4)  tbe  function  of  sulphate  of  lead.  (Nature,  xxt,  pp. 
221,  461 ;  xxn,  pp.  261, 268, 342, 596,  602.) 

A  sub-committee  of  tbe  experimental  jury  of  tbe  Electrical  Exhibition 
has  tested  in  the  Conservatoire  des  Arts  et  Metiers  tbe  efiSciency  of  tbe 
Faore  secondary  battery.  Thirty -five  accumnlators  of  the  spiral  form, 
each  in  a  stoneware  iwt  36">  high  and  26™  in  diameter,  were  charged 
in  series  by  the  current  fh>m  a  Siemens  dynamo  driven  by  a  steam  en- 
gine. The  working  electromotive  force  of  an  accumulator  was  found  to 
be  fh>ai  2.08  to  2.17  volts.    The  battery  was  charged  for  22  hours  46  min- 
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ates  with  a  corrent  of  the  average  strength  of  8.6  aioperes,  reqiiiiiDg 
1.668  horse-power.  The  total  work  expended  in  charging,  therefore,  was 
6,020,000  kilogramnietera.  The  battery  was  then  discharged  through 
eleven  Maxim  lamps,  and  required  eleven  honrs.  From  this  it  appeared 
that  60  per  cent,  of  the  energy  stored  in  the  accnmnlators  could  be  re- 
covered as  electric  curreut.   (Nature,  January,  March,  xxr,  pp.  289, 476.) 

Ayrton  and  Perry  have  published  an  account  of  their  experiments  on 
the  Fanre  accumulator,  using  a  single  cell  containing  81  pounds  of  red 
lead.  It  gave  on  discharge  a  mean  carrent  of  18  amperes  for  eighteen 
boars,  or  a  total  work  of  1,410,000  foot-pounds,  equivalent  to  a  horse- 
power for  43  minutes ;  thus  giving  a  capacity  of  18,000  foot-pounds  per 
poupd  of  red  lead.  They  find  that  np  to  a  million  foot-pounds  the  loss 
In  storage  need  not  be  greater  than  18  per  cent.,  provided  the  charging 
and  discharging  be  slow.    (Phil.  Mag.,  July,  V,  xiT,  p.  41.) 

Ayrton,  in  a  lecture  delivered  at  the  London  tnstitution  in  March 
npon  the  storBge  of  energy,  discussed  at  length  the  economy  of  the 
aocnmnlator  for  commercial  purposes,  as  lighting  and  power.  (Nature, 
March,  xxr,  p.  495.) 

De  Kabat^  has  devised  a  new  form  of  secondary  battery  which  fs 
practically  a  Plants,  but  which  has  been  specially  devised  for  exposing 
a  very  great  surface.  Corrugated  strips  of  lead  are  packed  closely  to- 
gether to  form  the  plates.  The  forming  is  done  with  the  current  as  in 
the  Plants  battery.    (Nature,  June,  xxn,  p.  ISO.) 

At  the  Montreal  meeting  of  the  American  Association,  Barker  pre- 
sented a  paper  giving  the  results  of  bis  experiments  with  the  Faure  and 
the  Plants  secondary  batteries.  He  takes  the  ground  that  the  action  of 
the  battery  is  a  purely  chemical  one,  "  the  amonnt  of  electricity  obtained 
ftom  a  given  secondary  battery  being  proportional  to  the  amount  of 
electrolytic  products  deposited  upon  its  plates."  The  Fanre  cells  used 
were  of  the  type  exhibited  at  the  Paris  Exhibition,  each  exposing  about 
1.6  square  meters  of  surface,  and  weighing  17  kilograms.  The  electro- 
motive force  was  about  two  volts  as  a  mean,  and  the  internal  resistanoe 
0.02  ohm.  In  charging  the  32  cells  employed,  the  current  strength  was 
generally  15  amperes,  a  specially-devised  cat-oat  being  put  in  circuit 
to  prevent  the  discharge  of  the  battery  through  the  machine  if  from  any 
cause  the  electromotive  force  of  the  latter  fell.  The  author  concludes 
that  to  the  very  conaidra^ble  local  action  which  tekes  place  in  these 
batteries,  and  to  the  want  of  uniformity  in  the  difi^rent  cells,  is  due  in 
large  measure  their  low  efficiency.  (Froe.  Am.  Assoc.  Adv.  8ei.,  1883, 
XKU,  207.) 
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By  H.  Caerington  Bolton,  Ph.  D., 

Fro/ator  of  Chemiitrg  in  IWnJly  Coltegt,  Hart/ord,  Conn. 

The'  year  1882  is  marked  by  great  indastry  in  all  departmeDts  of 
chemistry;  no  startling  aunoancemente  have  been  made,  but  several 
extremely  interestiag  syctheses  of  organic  bodies  have  beeo  accom- 
plished, viz,  tyrosine  and  oric  acid,  both  of  the  animal  organism.  Great 
activity  is  noted  in  the  revision  of  the  atomic  weights.  Progress  has 
been  made  in  unraveling  t^e  knotty  problem  of  the  rare  earths  in  cerite, 
samarskite,  and  gadolinite,  bat  no  satisfactory  conclnsions  have  been 
reached  us  to  the  existence  of  tiie  larger  number  of  elementary  bodies 
aunonnced  since  1877. 

In  the  brief  space  at  oar  disposal  we  can  barely  note  the  salient  fea- 
tures of  the  year's  work  in  a  series  of  short  abstracts,  and  these  we  con- 
fine ctaiefly  to  pnre  chemistry,  paying  little  attention  to  analytical  and 
indnstrial  chemistry.  Periodical  literatare,  devoted  exclusively  to  chem- 
istry and  its  applications,  la  becoming  volnminous ;  the  fifteen  principal 
jonmals  of  America,  England,  France,  and  Germany  pnblish  annually 
about  18,000  pages;  in  this  roagh  estimate  joamals  of  physics  and 
transactions  of  societies  are  not  iocladed,  and  both  classes  of  serials 
contain  mnch  chemical  material.  We  need  hardly  say  that  no  attempt 
is  made  in  the  following  pages  to  chronicle  the  prodigions  amoant  and 
variety  of  work  contained  in  these  and  other  sources  of  information. 

PHYSIOAI.  Am)  roOBQANIO  OHEUIBTBT. 

On  th*  See^ocal  Sotutiont  of  Xtgutd*.— Wladimir  Alezf^eff  has  de- 
voted eight  years  to  a  stady  of  the  mntual  solntioos  of  mixed  liquids, 
and  be  finds  that  the  hypothesis  proposed  by  Dossios  is  subject  to  ex- 
ceptions. The  latter  stated  that  the  matual  solubility  of  liquids  in- 
creases with  the  rise  in  temperature,  but  AlexeJeS*  finds  that  in  certain 
bodies  (isobntyl  alcohol,  for  example)  the  solubility  diminishes  with  an 
increase  of  temperatnre.  He  also  discovers  that  the  solubility  decreases 
to  a  definite  point  and  then  increases  again,  or,  in  other  words,  that  a 
minimum  of  solubility  exists,  jnst  as  certain  solids  have  a  maximum  of 
Bolnbility.  ^ 

When  phenol  and  water  are  brought  together  two  layers  form;  the 
lower  is  a  solution  of  phenol  in  water,  the  upper  a  solution  of  water  in 
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phenoL  Sow  the  mutual  solnbility  of  these  liquids  increases  vitb  tlie 
tamperatore,  and  at  a  certain  point  (68°  for  pure  phenol)  tbo  two  liquids 
mix  in  all  proportions.  Many  liqaids,  sach  as  aniline  and  vater,  follow 
the  same  law ;  solids,  too,  obey  the  same  law,  as  is  shown  by  the  mntaal 
action  of  water  and  salicylic  acid.  Tbe  aathor  claims  that  the  solntitma 
of  solid  and  of  liquid  salicylic  aoid  exhibit  a  tnie  physical  isomerism. 
(Bull.  8oe.  Chim.,  xxxTUi,  p.  145.) 

Molecular  Structure  and  Phytical  Propertiet.—Tbat  a  close  connection 
exists  between  the  stmotnre  of  roolecalea  and  tbe  pbystoal  properties 
of  the  substances  composed  of  these  molecules  is  becoming  more  and 
more  evident.  Pawlewski  finds  that  the  "critical  temperatures "  of 
isomeric  ethers  are  very  nearly  Identical,  and  that  isomers  containing 
doubly -linked  atoms  of  carbon  have  a  higher  critical  temperature  than 
those  in  tbe  molecules  of  which  the  carbon  atoms  are  singly  linked. 
(Beriehte  d.  chem.  Qes.,  xv,  p.  460.) 

Determination  of  Qas  DenaiUet. — H.  Goldschmidt  and  Victor  Meyer 
have  devised  a  simple  method  for  determining  gas  densities  in  an  expe- 
ditious manner.  The  process  was  employed  at  first  in  connection  with 
'  experiments  made  on  the  density  of  cyanogen  at  various  temperatures, 
bnt  is  applicable  to  many  bodies.  The  vessel  employed  is  first  filled 
with  pure,  dry  air  of  the  temperature  at  which  the  density  is  to  be 
taken ;  the  air  is  then  displaced  by  hydrochloric  aoid  gas  (free  from  air), 
collected  over  water  and  measured.  Tbe  hydrochloric  acid  gas  ia  in 
turn  replaced  by  air.  Tbe  gas  to  be  examined  is  then  introduced  until 
all  tbe  air  is  expelled,  and  this  gas  is  again  displaced  by  hydrogen,  or 
by  air,  and  collected  in  a  potash  bulb  containing  a  liquid  capable  of 
completely  absorbing  it.  Tbe  increase  iu  weight  of  the  potash  bnlb 
gives  the  weight  of  tbe  gas ;  the  weight  of  an  equal  volume  of  air  at  the 
same 'temperature  is  determined  IVom  the  volume  collected,  and  tbe 
quotient  gives  the  density  sought. 

Tbe  apparatus  consists  of  a  glass  cylinder  200"™  long,  30°>"  in  diam- 
eter, with  a  capillary  tube  at  each  end,  the  extremities  of  which  tubes 
rise  above  the  upper  end  of  the  cylinder  and  are  bent  at  right  angles. 
This  apparatus  is  heated  in  a  glass  tube  with  a  bnlbons  extiemity 
400DD  long,  and  of  sufficient  size  to  contain  the  liquid,  whose  boiling 
point  is  the  temperature  of  measurement.  Tbe  liqaids  used  in  tbe  outer 
vessel  are  water,  aniline,  amyl  benzoate,  and  diphenylamine.  For 
higher  temperatures  boiling  snlpbor  and  penta-solphide  of  phosphonu 
are  used,  in  which  case  tbe  inner  vessel  receives  a  spherical  fbrm,  aod 
the  onter  vessel  is  made  of  Iron. 

The  authors  obtained  by  this  process  a  density  of  1.63  for  carbonic 
anhydride,  and  of  1.26  for  bydrochlorio  acid  gas,  flgurea  exactly  eqoal 
to  the  theoretical  values. 

The  apparatus  can  also  beemployed  as  an  air  thermometer.  Salphnr 
was  fonnd  to  boil  at  426^  C.    (BericMe  d.  ekem.  Qet,,  XT,  p^  137.)  , 
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Chemical  Beaetions  in  the  LeclaneUS  Cell. — Dr.  Edward  Divers  baft 
preseoted  the  following  reactfoDS :  Zinc  is  slowly  acted  upon  by  a  solo- 
tioD  of  ammoaiam  chloride,  and  crystala  of  ziQco-diammoDiuni-chloride 
are  fonned;  this  is  decomposed  by  water  alone  into  an  insolnble  and  a 
solnble  portion,  probably  as  shown  in  this  equation : 
3Zn  (NHj  CI),  +  2  OH,  =  2  H'O  Zn  NHj  CI  +  (01  H,  N),.  Zn  (NH,  01), 

2 inco-diammouium- chloride  dissolved  in  solution  of  animoniura  chlo- 
ride acts  gradaally  on  artificially  prepared  hydrogen  manganite,  H,  O4 
Mn„  causing  manganese  to  go  into  Bolation,  and  the  precipitation  of 
zinc  on  the  manganite,  probably  thus : 

(NH,  01),  Zn  +  H,  0,Mn,  =  2  NH*  CI  +  Zn  O*  Mn, 

These  experimental  facts  lead  the  antbor  to  the  following  theory  of 
the  action  of  the  cell : 

Primary  ai^on: — Formation  of  hydrogen  manganite  and  zinco- 
diammoninm-chloride. 

-  + 

Mn,  O,  +  2  HNH,  01  + Zn 

become        '  Mn,  0*  H^  +  (NH,  01),  Zn. 

SeeonSary  aetions,  earning  polarization. — The  hydrogen  manganite  acts 
locally  npon  the  zincodiammonium  chloride  solution,  and  formfa  zinc 
manganite  and  ammonium  chloride ;  this  proo'ed's  more  rapidly  by  gal- 
vanic action  when  the  cell  is  at  work,  thns : 

—  + 

Mn,  O,  +  2n  (NH,  01),  +  Zn 
become  Mn,  O,  Zn  (NH,  CI),  Zn. 

The  sine  manganite  and  the  hydrogen  manganite  by  coating  over 
the  manganese  dioxide,  protect  it  from  the  primary  action  of  the  am- 
moniam  chloride  and  zinc,  and  thus  caose  ]>olarization  of  the  cell. 

Beeondarjf  actiont,  eauting  dqtoUtrization. — The  ammoninm  chloride 
disaolves  manganoas  and  zinc  oxides  out  of  the  manganite,  the  manga- 
noDS  oxide  liberating  ammonia : 

Mn,  O*  Zn  +  *  01  H4  N  =  Mn  O,  +  2  OH,  +  0!,  Mn  +  (NHs  01),  Zn  + 
2NH,. 

The  manguions  chloride  dissolves  in  the  presence  of  the  free  ammonia 
as  a  doable  chloride  of  manganese  and  ammoninm.  By  the  solation  of 
these  oxidee  the  manganese  dioxide  of  the  manganite  becomes  active 
again.  The  depolarizing  action  proceeds  slower  than  the  polarizing, 
and  therefore  the  battery  requires  to  be  left  nncircaited,  in  order  to 
recover  its  fnll  power  after  use.    (Cftem.  JPcaw,  xltt,  p.  259.) 

Atomic  Weightt  <tf  the  Elementt, 

Oorboa.— BoBCoe  has  redetermined  the  atomic  weight  of  carbon  by 
tbe  direct  oombostion  of  the  diamond.    If  O  s  15.96,  he  obttuned  as  a 
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mean  of  six  experiments  C  =  11.9707.  Bumas  and  Stas  in  1840  ob- 
tained 11.9708.  (Comptes  Rendvs,  OIV,  p.  1180.) 
'  Uranium. — Zimmermann  baa  prepared  metallio  nraninm  by  P^ligofs 
method  and  studied  its  properties.  Its  specific  gravity  is  18.685,  and 
its  specific  beat  between  99°  and  0°  is  .02766 ;  tbe  latter  number  multi- 
plied by  240  gives  a  prodoct  of  6.64,  whicb  agrees  with  the  mean  atomic 
beat  indicated  by  Dulong  and  Petit'a  law.  Tbla  settles  the  controversy 
coDceniiug  tbe  correct  valne  in  favor  of  240  and  in  accordance  with 
llendelojeff's  classification.     [Berickted.  chem.  Qei.,  XT,  p.  847.) 

Qlucinum. — Br.JamesBlaketbinltstbat'tlieexidence  derived  from  the 
pbysiological  actioa  of  the  salts  of  glucinnm  may  be  of  use  in  determin- 
ing its  true  position  among  the  elements.  He  finds  that  tbe  effects  pro- 
duced by  the  introduction  into  tbe  blood  of  salts  of  Be  are  the  same  as 
those  oansed  by  the  salta  of  alumina  and  of  ferric  oxide.  He  regards 
glucindm  as  a  member  of  tbe  aluminium  group  of  metals.  ( Chem,  New$, 
xi.T,p.in.) 

Aluminium.— 'The  atomic  weigbt  of  this  element  has  been  subjected 
to  a  painstaking  revision  by  Prof.  J.  W,  Mallet.    Tbe  general  mean  of 
30  experiments  gives  Al  =  27.032,  with  a  probable  error  of  ±  0.0045. 
.  [Oxygen  =  15.9C1.]     {Cliem.  News,  XLT,])p.256ef  seg.) 

iiiiWdiwm.— Charles  T.  Heycock  has  redetermined  the  atomic  weight 
of  rubidium  with  the  view  of  testing  its  relation  to  Front's  hypothesis. 
Tbe  figures  obtained  by  titration  of  the  chlorine  to  pure  chloride  of 
mbidlum  are  85.344;  and  those  by  titration  of  the  bromide  are  85.387, 
results  which  lead  the  author  totbecoDclnsionlbatatpreDeDtnibldiam 
cannot  be  regarded  as  conforming  to  Front's  hypothesis.  (Report  of 
Britith  Assoc.,  in  Xaivre,  xivr,  p.  467.) 

JHdj/mium. — Brauner  has  detennined  tbe  atomic  weight  of  didyminm 
as  146.18,  and  that  of  lanthanum  as  138.88.    (.7^.  Chem.  Sots.,  XLI,  p.  68.) 

Yttrivm  has  been  prepared  by  Cleve  free  from  terbium  and  its  atomic 
weight  redetermined.  He  assigns  tbe  value88.9  to  Y'"  when  0=  15.9633. 
{Comptei  Rendus,  December  11, 1882.) 

Thorium. — L.  F.  Nilson  has  redetermined  the  atomic  weight  of  tho- 
rium by  ignition  of  the  carefully  purified  sulphate:  Th  (SO,)t.9  HjO, 
and  obtains  as  a  mean  of  ten  experiments  232.40.  {BeriekU  d.  <Aem. 
e<w.,  xv,p.2519.) 

'  A  reoaieuhUion  of  the  atomic  tceighU,  by  Prof.  B.  W.  Clarke.— Brief 
mention  mast  be  made  in  this  connection  of  tbe  systematic  recalculation 
of  tbe  atomic  weights  carried  out  by  Profeesor  Clarke  and  pablished  by 
tbe  Smithsonian  Institution  as  Fart  V,  of  tbe  Constants  of  Nature. 
Chemists  are  under  great  obligations  for  this  invaluable  treatise. 

Composition  of  the  Atmosphere. 

Several  chemists  have  carried  on  independently  more  or  less  elaborate 
researches  on  this  snbjecL  Beiset  has  made  nnmerons  determinationa 
of  the  amount  of  carbonic  anhydride  in  the  atmosphere,  and  finds  tbe 

_,oogrc 


CHEMISTBT.  51 3 

values  usually  given  (4  to  C  volames  in  10,000)  mncb  too  higb.  He  gives 
2,962  vols,  iu  10,000  as  tbe  mean  of  220  experiments  made  near  Dieppe. 
The  ratios  obtained  in  Paris  are  somewliat  higber,  being  3,168  vols,  of 
carbonic anbydride in  10,000of  air.  {Ann.  Ckim.etPkyii.  (5) XXTI,  pp.  245 
et  leq.) 

A.  Mantz  and  E.  Anbin  have  also  made  determinations  of  tbe  pro- 
portions of  carbonic  unbydride  in  tbe  atmospbere  at  Paris  and  near 
Yiacennes,  and  the  results  (which  couflrm  Beiset's  figures]  show  tbat 
tbe  variations  in  tbe  amount  of  carbonic  anhydride  are  dae  to  local  in- 
fluences, and  that  in  general  tbe  heavier  gas  is  qnite  uniformly  distrib- 
oted  tbroughont  tbe  lower  strata  of  tbo  atmosphere.  These  chemists 
also  examined  tbe  air  of  elevated  regions,  conducting  experiments  at 
tbe  altitude  of  2,ft77  meters  (0,422  feet)  in  tbe  Pyrenees.  Although  tbe 
direction  of  the  wind  and  state  of  the  atmosphere  varied  greatly  during 
their  experiments,  the  proportion  of  carbonic  anhydride  was  found  to 
be  constant,  being  about  2.86  vols,  in  10,000  of  air.  Pur  tbe  sake  of 
comparison  tbe  air  was  examined  in  two  valleys  at  tbe  foot  of  the 
Pyrenees,  one  near  Pierrefltte  {507  meters  above  tbe  sea-level)  and  the 
other  near  Lnz  (730  meters) ;  at  tbe  first  station  tbe  air  was  found  to 
contain  2.79  vols,  of  carbonic  anhydride  in  10,000,  and  at  tbe  second 
2.69  in  10,000,  tbo  latter  determination  being  made  in  the  midst  of  lus- 
arioDS  vegetation.  Mnntz  and  Aubin  oonclnde  tbat  carbonic  anhydride 
is  very  uniformly  distributed  tbroughont  the  atmospbere,  and  regard 
their  resulte  as  confirming  Beiset's  statements  and  Scbloesing's  theories 
coficeruiug  the  circulation  of  carbonic  anhydride  upon  the  surface  of 
tbe  earth.    {Compiet  ftetufiw,  xoiii,  p.  707.) 

Dr.  Edward  W.  Morley  has  devised  a  method  for  accurate  and  rapid 
analyses  of  air,  and  has  made  a  series  of  daily  analyses  in  duplicate  of 
air  collected  at  Hudson,  Ohio,  for  six  months,  beginning  with  Jannai? 
1, 1880,  and  one  for  six  months  and  twenty  ilays,  beginning  October  I, 
1880.  For  details  of  the  apparatus  and  process  ine  reter  to  tbe  original 
paper.  Each  pair  of  analyses  occupied  about  70  minntes  of  time,  and 
the  mean  error  of  a  single  analysis  for  half  a  month  was  less  than  tbe 
thoosandth  part  of  one  per  cent.  By  comparing  the  results  of  this  long 
series  of  daily  detenninations  with  tbe  data  obtained  from  tbe  thrice- 
daily  maps  of  the  state  of  tbe  weather  furnished  by  tbe  United  States 
Signal  Service  Bureau,  Dr.  Morley  finds  that  most  of  tbe  variations  Id 
tbe  amount  of  oxygen  are  caused  by  the  vertical  descent  of  air  &om 
high  elevations.  This  descent  of  cold  air  seems  to  be  tbe  effect  of 
sudden  and  severe  depressions  of  temperature  rather  than  the  cause; 
tbe  descent  follows  the  cold  by  a  day  or  two,  and  the  decrease  in  amount 
of  oxygen  begins  simultaneously  with  the  descent  from  above.  {Froa. 
Am.  Attoe.  Adv.  Sci.,  1881 ;  abstract  in  Gkem.  Jfetcs,  XL,  pp.  245,  284  et 
teq.) 
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Liu  of  New  Lhmenii  ttnnovneeS  nnce  1877. 
The  six  ycsirs  cDdtug  iti  18S2  linvo  been  nunsnally  ptoliflo  in  new 
elemeDts,  or  at  Xvmut  iu  aanouucetucuts  of  the  Bame,  for  it  most  be  con- 
ceded that  most  of  them  uill  fail  to  etand  the  test  of  more  thoroagh 
investigatiou.  These  alleged  diocwvcries  are  widely  scattered  in  pe- 
riodical literatore,  and  the  following  list  may  prore  nsenil  for  refereooe: 

Hit  of  rl'menlarg  (nualuaow  aaaoanetd /rem  1877  to  iSSi. 


Data. 

KUM. 

EOUM. 

WT 

UM 

IBtl 
18(3 

Esar 

.^^ 

£?"""■ 

Wapicr'>J.timbalefat. 
Clow.                                  1 
CkTa. 

J:!::  SIS: 

Boacchl. 
Uulgnao. 

ST- 

iS.^:::;;: 

SSSK 

TUcibhun 

graSu:::::::::::. 

Norw(glooi  

ass.""::.;::: 

ffliBS'iri:::::- 

^B;e^. 

SSIS&:::::: 

OadoIiDita 

2feic  Elementary  Suhttanies. — At  the  meeting  of  the  Russian  Chemical 
Society  held  October  20, 1881  (and  reported  in  the  BuUeHa  de  la  BoeiAi 
Chimique  de  Parin,  for  Angast,  1882),  Uendelejeff,  the  distinguished  aa- 
thor  of  the  periodic  law,  remarked  that  only  two  of  the  recently  an- 
nounced elements — Bcandinm  and  ytterbiam — had  been  satisfactorily 
eoiifinned.  These  bare  been  obtained  in  a  pure  state  by  UTilson,  and 
neither  of  them  has  absorjition  spectra.  All  the  other  metals  seem  to 
be  mixtures,  as  was  the  case  with  the  old  erbinm  of  Bnnsen  and  Babr, 
and  whiuh  proves  to  contaia  Be,  Yb,  Er,  Tr,  and  other  elements.  Scao- 
diiim  corresponds  iu  its  atomic  weight  and  properties  to  tAabor,  a  hypo- 
thetical substaucc,  the  existeuce  of  which  bad  been  foreseen  by  the 
speaker. 

Meudelejeff  expressed  himself  convinced  that  his  periodic  law  will  find 
further  confirmation  iu  the  results  to  be  yet  obtained  in  studying  the 
elements  of  ceritc  and  of  gadolioite.     {Bull.  8oe.  Chim.,  xxmil,  p.  140.) 

A  ncir  clement  accompanying  didymiwm  is  announced  by  the  Swedish 
chemist,  Prof.  P.  T.  Cleve.  He  has  long  studied  the  rare  earths  existing 
in  cerite,  gadoliuite,  and  similar  minerals,  and  the  behavior  of  the  oxide 
of  didymium  obtained  from  the  latter  has  led  him  to  suspect  the  presence 
of  a  new  element.  In  the  beginning  of  the  year  1882  he  submitted  to 
fractional  precipitations  about  200  grains  of  didyminm  oxide,  and  sepa- 
rated from  the  yttria  earths  with  potasainm  sulphate  by  repeated  pre- 
cipitations; the  atomic  weight  of  the  first  fraction  wna  140,  that  of  the 
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last  142.  The  oxamioatioD  of  the  igDitiOD  spectrum  of  the  last  ftao* 
tion  showed,  besides  strong  rays  of  didymiam  and  laDthanani,  new  rays, 
among  which  is  a  very  strong  one  having  the  wave-length  of  4333.6.  This 
ray  belongs  neither  to  didyminni,  lanthanam,  yttriam,  erbiam,  terbiam, 
nor  to  Marignat^s  Ya,  and  ia  regarded  by  Cleve  as  peculiar  to  a  new- 
element  which  ha  designates  provisionally  by  Dt^S,  {Comptea  Bendtuf 
abstract  in  Ckem.  Neat,  xlt,  p.  273.) 

Soon  after  the  publication  of  the  above  statement  by  Professor  Cleve, 
B.  Branaer  printed  a  note  in  the  OkemiaU  JiTewt  (46,  16),  in  which  h« 
shows  that  he  anticipated  the  Swedish  chemist  in  diecovering  a  new 
element  accompanying  didymiam  in  cerite.  His  experiments  were  made 
in  Professor  Boscoe's  laboratory,  and  some  of  his  results  were  published 
tatbeAni^erderiaia.  Academic  der  WiasetutAt^/ieii  (October  6,  1881). 
Branner  thinks  that  oxide  of  didymiam,  as  usually  known  to  chemists, 
consists  of  a  mixture  of  at  least  three  elements,  true  didymiam  having 
an  atomic  weight  =146.4,  Cleve^s  element,  more  basic  than  didymiam, 
and  a  third  with  a  higher  atomic  weight  is  leas  basic  than  didymium. 
This  last  may  possibly  be  samariam. 

Professor  Cleve  in  a  still  later  communication  states  that  continned 
reeearches  by  himself  and  Thal^n  have  convinced  him  that  the  ray 
4333.5  belongs  to  the  spectrum  of  lanthannm,  and  that  Uie  existence  ot 
a  new  element  is  very  improbable.    (Okem.  Newt,  xxTi,  p.  43.) 

The  eartha  contained  in  aamarikite  have  been  studied  by  Professor 
H.  E.  Boscoe,  with  the  object  of  ascertaining  the  existence  or  non-ex- 
istence of  Delafontaine's  philippium.  Boscoe  worked  up  1,600  gramsof 
samaiskite  and  obtained  about  60  grams  of  oxides  containing  terbium, 
erbium,  yttrinm,  and  philippinm  (t).  The  oxides  were  converted  Into 
formi»teB,  and  these  salts  carefully  examined  to  obtain  pore  philippinm 
salt,  but  the  author  failed  to  get  an  oxide  having  a  constant  atomic 
Ti-eight  equal  to  122  (claimed  by  Delafontaine).  The  numbers  varied 
between  the  atomic  weights  of  terbia  and  y  tlria.  Boscoe  then  tried  the 
following  conclnsive  experiment :  3  grams  of  terbia,  having  an  atomic 
weight  of  147.9,  and  3  grams  of  erode  yttria,  with  an  atomic  weight  of 
101.4,  were  respectively  converted  into  formiates.  Of  each  of  these  two 
formiates,  two-thirds  were  bronght  into  solntioo  separately  while  the 
oifacr  third  of  the  terbium  formiate  was  mixed  with  the  remaining  third 
of  yttrinm  formiate,  and  the  mixture  dissolved.  Each  of  the  three  so- 
lations  was  then  mixed  with  an  equal  bulk  of  alcohol  and  allowed  to 
stand  for  the  same  length  of  time.  The  two  solutions,  containing  re- 
spectively terbia  and  yttria,  gave  crystals  presenting  the  ordinary  ap- 
pearance of  formiates  of  the  metals  in  question,  bat  the  third  eolation 
containing  the  mixed  formiates  deposited  rhombic  prisms  exactly  like 
tlie  crystals  which  Delafontaine  claims  are  pecaliar  to  the  formiate  ttf 
philippinm.  The  non-existence  of  philippium  is  thus  nndonbtedly  es- 
tablished.   {Okem.  Hewg,  XLT,  p.  184.) 
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Beaearckea  on  other  Memexts,  etc. 
Thorium. — ^Two  important  memoirs  bare  beeo  pabliabed  by  L.  F.  Nil- 
BOD  on  thorite  and  its  chief  coDstitueot,  thorium.  He  worked  upon  two 
kilograms  of  the  rare  mineral  and  prepared  a  very  pure  thorium  sulphate, 
from  which  be  made  a  determinatiou  of  the  atomic  weight  of  the  elemeut 
{Bee  paragraph  on  atomic  weights.)  He  determiaed  tiie  specific  gravity 
of  thoria,  flodiog  the  figures  10.2190.  He  also  prepared  the  metfll  by 
the  reductioD  of  potassio-thoriom  chloride  with  sodium  in  the  iron  appa- 
ratus he  bad  previously  used  for  beryllium.  The  metal  obtained  formed 
a  gray  shiDiog  powder  showing  distinct  crystals  uuder  the  microscope; 
it  is  nnaltered  by  exposure  to  air  op  to  100-120°  C. ;  when  heated  higher 
it  burns  brilliantly,  forming  a  enow-white  oxide.  The  metal  bnrus  in 
chlorine,  bromine,  and  iodine  gases,  yielding  sublimatea ;  it  is  slowly 
attacked  by  dilute  sulphuric  acid,  and  by  dilute  nitric;  concentrated 
nitric  acid  has  very  little  eflTect.  Hydrochloric  acid  dissolves  the  metal 
readily.  The  metal  baa  the  specific  gravity  of  about  11,  results  being 
not  perfectly  satisfactory.     {Beriehte  d.  chem.  Get.,  XT,  pp.  2619-^547.) 

Propertiea  of  Pure  Metallic  Aluminium.— Prof.  J.  W.  Mallet,  in  tb« 
course  of  bis  researches  on  the  atomic  weight  of  this  metal,  required  a 
quantity  in  a  very  pure  condition,  and  this  gave  an  opportunity  of  study- 
ing its  properties.   Crude  (commercial)  aluminium  oontains: 

AI 96.89 

Ffe.   1.84 

Cn trace. 

8i 1.27 

100.00 
This  was  converted  into  bromide  by  treatment  with  liquid  bromine, 
and  the  product  purified  by  fractional  distillation.  It  was  then  reduced 
by  sodium  in  a  crucible  lined  with  a  mixture  of  purified  and  dried 
alumina,  with  sodium  alnminate.  The  metallic  globnles  were  again 
fused  and  further  purified  with  hydrochloric  acid.  The  metal  thus  oty 
tained  was  perceptibly  whiter  than  the  commercial  article,  also  softer, 
more  malleable,  and  had  a  ftaotnre  with  some  appearance  of  fibrous 
silkiness.  Its  specific  gravity  at  4°  C.  is  2.583.  Its  specific  beat  is 
0.22S3  as  a  mean  for  the  range  of  temperature  0<'-100o  0.  Attempts 
were  made  to  roughly  estimate  the  fusibility,  and  the  pure  metal  seems 
to  be  a  little  leas  fusible  than  the  commercial  article.  It  also  presents 
greater  resistance  to  the  prolonged  action  of  solvents — acids  and  alka- 
lieSr— than  the  impure  mehil.     {Ckem.  Neicsy  SLTI,  p.  178.) 

Iridium,  according  to  Mr.  John  Holland,  can  be  alloyed  with  phos- 
phorus at  a  high  heat,  and  the  nlloy  fuses  at  a  comparatively  low  tem- 
perature. The  fused  metal  coutaJus,  according  to  Prof.  F.  W.  OInrke, 
about  7i  per  cent,  of  phosphorus.    The  phoSpboms  is  removed  by  beatiDg 
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in  a  HeasisD  crucible  with  lime.  The  iridium  melted  by  this  process  la 
compact  and  crystalline;  it  is  harder  than  the  natural  metal,  being 
nearly  as  hard  as  the  ruby;  it  haa  the  color  of  steel  and  is  not  attacked 
by  acids.     (OftwH.  Neicg,  ILV,  p.  168.) 

Preparation  and  Propertiet  of  Metatlto  Otenum. — Owing  partly  to  tlie 
extreme  scarcity  of  material  Bunsen's  attempts  to  obtain  ctesiam  in  me- 
tallic  form  were  nnsoccessful,  bat  Oarl  Setterberg,  availing  himself  of 
the  tons  of  alums  obtained  in  Marqaarfs  establishment  as  a  secondary 
prodact  in  the  mannfactnre  of  lithium  compounds  from  lepidolite,  has 
isolated  this  rare  metal  and  studied  its  properties.  Setterberg  prepared 
in  14  days  40  kilograms  of  rubidium  alum  and  10  kilograms  of  cffisimn. 
He  obtained  metallic  rubidium  by  decomposing  the  hydrogen-tartrate 
with  calcium  carbonate  and  sugar,  in  a  mercury  flask,  but  attempts  to 
prepare  cfesinm  by  a  similar  process  were  futile.  By  tbe  electrolysis  of 
the  cyanide  of  cffisinm  mi^ed  with  barium  cyanide  in  the  ratio  of  4  mole- 
cules to  one,  Setterberg  obtained  the  metal  quite  free  from  impurities. 
Metallic  Cfesium  resembles  closely  the  other  alkali  metals;  is  silver 
wblte,  malleable,  and  very  soft  at  ordinary  tem  peratores.  Thrown 
upon  water  it  floats  around  and  decomposes  it  with  evolntion  of  heat  and 
ligbtf  in  the  same  manner  as  potassium  and  rubidium.  It  inflames  easily 
when  exposed  to  the  air  unless  protectedbyafllmof  ozide'or  byatayer 
of  petroleum.  The  metal  melts  between  26°  G.  and  27°  C. ;  its-  specific 
gravity  is  1.88  at  16<^  C.  Examined  in  the  spectroscope  it  showed  only 
traces  of  sodium  as  an  impurity. 

Bet(«rberg  failed  to  detect  new  elementary  substances  in  the  residues 
fitim  which  he  extracted  the  rubidium  and  ctesium  s^ts.  (Liebi^gAn- 
nalenf  ooxi,  p.  100.) 

yaaeent  Hydrogen. — D.  Tommasi,  by  numerous  experiments  on  tbe 
reducing  power  of  nascent  hydrogen,  has  been  led  to  tbe  conclusion 
that  its  peculiar  power  varies  with  the  reaction  by  which  it  is  generated. 
Hence,  hydrogen  in  a  nascent  state  may  be  regarded  as  hydrogen  + 
ealorin;  or  H  +  a,  in  which  a  has  different  values  according  to  the 
soarce  of  tbe  hydrogen ;  thus : 

8O4HJ  +  Zn  +  aq;  a  =  38  cal. 

SO4H,  +  Cd  +  aq ;  a  =  23.8  cal. 

SO,Hi  +  Mg  +  aq;  a  =  112  cal. 
The  hydrogen  increases  in  activity  with  the  increase  in  value  of  a ; 
for  sodium  amalgam  it  is  112  cal.    (Bull.  80c.  OAm.,  xzxnn,  p.  150.) 

Preparation  of  pure  Nitrogen. — Attempts  to  remove  the  last  traces  of 
oxygen  ih>m  atmospheno  air  by  means  of  phosphorus,  potassium  pyro- 
gallate,  hyposnipbites,  potassiamsodiam  alloy,  and  red-hot  copper  prov- 
ing anavailing,  Dr.  Walter  Flight  found  that  it  can  be  effected  by  pass- 
ing tiie  gas  over  a  large  surface  of  freshly  precipitated  ferrous  hydrate. 
Tbe  latter  reagent  he  prepares  by  adding  a  strong  solution  of  80  grams  \q 
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of  canBtio  potaah  to  one  of  200  grams  of  ferrons  salpbate.  The  oilxogcii 
thus  treated  failed  to  develop  a  brovn  color  with  potaBsiam  pjrogallate. 
{Ohm.  JTwa,  xlt,  p.  106.) 

Behavior  of  Nitrogen  tn  the  Diatittation  of  Coal.— Teit-booke  uBoally 
state  that  coal  contains  aboat  2  per  cent,  of  nitrogen,  which  comes  off 
as  ammonia  when  the  coal  is  heated  in  closed  veasels.  Prof.  W.  Foster, 
however,  finds  that  only  a  small  fraction  of  the  total  nitrogen  comes  off 
as  ammonia.  In  an  experiment  with  coal  containing  1.73  per  cent,  of 
nitrogen,  only  14.6  per  cent,  of  tbia  amonnt  was  evolved  as  ammonia, 
1.66  per  cent,  as  cyanogen,  36.26  remained  nnaltered,  and  18.68  of  tbe 
whole  amonnt  remained  in  the  coke.    \Chem.  Kews,  xlv,  p.  299.) 

Preaenee  of  Araenic  in  B^ntvtk  Svimitrate. — Of  foarteeu  samples  of 
bismnth  sabuitrate  examined  by  B.  H.  Chittenden  and  S.  W.  Lambert, 
only  one  was  fonud  to  be  perfectly  free  from  arsenic.  The  average  con- 
tent of  poison  in  the  samples  was  .013  per  cent,  or  13  mgms.  {iibont  two- 
tenths  of  a  grain)  of  AS|  0}  in  100  grams  of  blsmath.  Tbe  Bobnitrate  of 
bismnth  is  extensively  nsed  in  medicine,  and  though  it  may  not  contain 
arsenic  in  safflcient  qoaotity  to  be  in  itself  injurious,  tbe  presence  of  the 
poison  is  greatly  to  be  deplored.  Fortunately,  as  the  fnrther  experi- 
mente  of  the  anthors  show,  tbe  arsenic  is  not  readily  absorbed  into  the 
system  when  combined  with  the  bismnth  preparation.  {Am,  Chem.  J., 
m,  p.  396.) 

A  new  OaHekloride  of  Sulpkur.^-3.  Ogier,  by  heating  to  260°  0.  in 
aealed  tubes  a  mixture  of  equal  weights  of  chloride  of  Bolpfanr  and 
chloride  of  snlphnryle,  obtained  the  body  S^  OGI,;  it  fbrms  a  dark  red 
liqnid,  boiling  at  60°  and  having  a  specific  gravity  at  0°  of  1.666.  Ita 
fttnnatlon  is  explained  by  the  eqoation : 

2  S,  Ct  +  2  SO.  CI  a  2  S,  OCl.  +  80,  +  S 

It  is  decomposed  by  watOT,  ferming  a  precipitate  of  solphor,  snl- 
phuTons  anhydride,  enlpbnric  acid,  bydrochloiio  acid,  and  thio-addt. 
{BuU.  Boe.  Ckim.,  ixivn,  p.  293.) 

An  abiaidant  source  of  eelenivm,  according  to  P.  Kienlen,  exists  is 
tbe  crude  hydrochloric  acid  condensed  in  Clover's  tower&  The  selen- 
inm  is  derived  from  the  pyrites,  and  being  volatile  at  a  red  beat  is  car. 
ried  over  by  the  hydrochloric  acid  gas  during  the  calcination  of  the 
salt  cake,  and  condenses  in  tbe  first  recipients  in  the  form  of  a  red- 
dish mud ;  this  mad,  when  dried,  conteins  In  some  cases  from  11  to  46 
per  cent  of  selenium.  The  author  extraote  the  selenium  fkom  this 
deposit  by  acting  upon  it  with  chlorine,  which  converts  it  into  a  tetra- 
chloride, and  this,  in  tbe  presence  of  water  and  chlorine,  is  transfbmed 
into  edenic  acid.  The  acid  liquid  obtained  is  then  precipitated  with 
hydrogen  sodium  sulphite  and  purified.  {Bull,  Son,  Ckim,,  xzxTXi,  p. 
441. 
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Pr««noe  nf  TeUwrttim  in  Copper. — Prof.  Tb.  EgtestoD  has  detected 
tellnriam  in  commercial  copper  to  the  extent  of  aboot  0.1  per  cent.  A 
BorpriBingly  small  qnantity  renders  the  coppef  red-short,  and  conse- 
qnently  worthless  for  rolling.  ( Trana.  Am.  Inst.  Mining  £!nghtar$,  Har- 
riabQrg  Meeting,  Oct.,  1882.) 

CoiMplex  inorganie  Acidt — Dr.  Wolcott  Gibba  hae  published  a  con- 
tinnation  of  his  remarkable  researches  on  the  complex  inorganic  acids. 
He  has  demonstrated  that  inorganic  compounds  poaaess  an  unexpected 
degree  of  complexity,  and  has  entered  a  very  wide  field  of  research,  yield- 
ing a  rich  taarv«Bt.  After  dtscnssing  in  detail  several  phospbo-molyb- 
dates,  he  describes  the  preparation  of  the  arsenio-molybdate  having  the 
composition : 

16  HoOa-  Ae,0|.  5  (NHOi  O.  H,0  +  8  ag. 

The  study  of  these  two  soriea  (phospho-  and  arsenio-molybdates) 
leads  to  the  following  general  results: 

1.  The  phospho-molybdates  form  a  scries  of  which  the  lowest  term 
contains  five  atoms  of  moIyt»dic  to  one  of  phosphoric  oxide,  and  the 
highest  tweoty-fonr  atoms  of  the  former  to  one  of  the  latter, 

2.  As  in  tlie  case  of  the  phospho.t,ungatateB,  the  greater  number  of 
tbe  molybdennm  compounds  contain  an  even  number  of  atoms  of  tung- 
■tio  acid.    The  homologizing  term  is,  therefore,  2  MoOj  for  these  cases. 

3.  By  far  tbe  greater  number  of  pbospho-molybdates  contain  three 
atoms  of  fixed  base  (old  style),  or,  in  more  modem  langaage,  may  be 
eoDsidered  as  derived  from  acids  containing  six  atoms  of  bydroxyl. 
AnhydroaK  compoands  of  this  type  occur,  and  are  not  always  simply 
retidaes  obtained  by  heating  salta  which  may  be  considered  as  acid,  as 
oontuning,  for  example,  3  BtO.  3  QjO.  It  seems,  therefore,  necessary 
to  admit  tbe  existence  of  aoide  of  the  general  type  n  UoO}.  PiO*.  3  HjO^ 

1.  On  the  other  hand,  while  no  single  pbospho-molybdate  containing 

mort  than  three  atoms  of  fixed  base  for  one  of  phosphoric  oxide  has. 

been  obtained  in  a  state  of  indubitable  purity,  there'is  probably  at  least. 

one  salt  with  six  or  more  atoms  of  fixed  base,  viz: 

22  MoO*  P,0^  7  Ag,0  +  14  aq. 

5.  Sfegative  evidence  concerning  tiie  probable  non-existence  of  a 
series  of  phospho-  or  areenio-molybdates  containing  more  than  three 
atoms  of  fixed  base,  must  not  be  too  highly  regarded. 

6.  As  in  tiie  case  of  the  phoepho-lnngstates,  there  exists  a  class  of 
phoepho-molybdates  in  which  the  ratio  of  tbe  number  of  atoms  of  base 
to  that  of  the  nnmber  of  atoms  of  phosphoric  oxide  is  aa  5 : 2,  the  nnm- 
lier  of  atoms  of  molybdic  oxide  being  even. 

Dr.  Gibbs  piesenls  a  series  of  structural  formnlee  which  explain  all. 
degrees  of  basicity  which  appear  to  be  possible  under  the  general  con- 
ditiODB  of  the  problem.  For  these  and  other  details  we  refer  to  his  origi- 
nal paper.    (Am.  Chen.  J.,  iii,  p.  402.) 
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Constitution  of  Bleaching  Powder. — Chemists  hare  devoted  mnch  tabur 
to  the  determinat ion  of  the  exact  constitntioii  of  blenching  powder,  and 
have  arrived  at  results  expressed  ia  a  great  variety  of  fonualte. 

Thorpe  givea:  CajHgOsCl*  (=  CaOI,0,+  CaCl,  +  CaH,0,  +  2H,0); 
Bose  gives:  (CaG1i,Ca,0t]  CaO,CI,+  4  H,0;  Eolb  after  a  very  thcnnagh 
iuvestigation :  (2  CaU  OliH,0],  OaHiO*.    Udliag  proposed  the  formnia 


Ca 


iCI 
I  001 


and  this  view  has  been  qaite  geuei-ally  adopted.    Stahlschiuidt  regards 
bleaching  powder  as  calciam  bydroxychloride, 


Oa 


OH 
OOI, 


i. «.,  calcinm  hydroxide,  CaHiO)  in  which  one  atom  of  hydrogen  is 
leplaoed  by  chlorine. 

The  question  baa  been  again  investigated  by  Dr.  Earl  Eraat,  who 
examined  the  action  of  chlorine  on  lithiam  hydroxide  and  obtained  a 
oomponnd  very  aimilar  to  the  calciam  analogne.  When  chlorine  gas 
was  brought  in  contact  with  the  melted  litbiam  hydroxide,  the  latter 
increased  only  1  per  cent,  in  weight  in  i^  hours,  bat  by  the  addition  of 
crystallized  lithia  in  such  qnantities  that  the  mixture  contained  about 
1.1  per  cent.  H,0  the  action  of  the  chlorine  was  hastened.  The  reaction 
ia  as  follows: 

4  LiOH  +  2  CI  =  LiCl  +  LiOOl  +  2  LiOH  +  H,0 

This  equation  wasconflrmvdbynnalysisof  tbeprodnct.  The  lithium 
bleaching  powder  reacts  with  carbonic  anhydride  exactly  like  the  cat- 
oinm  compound,  i.  e.,  it  is  decomposed  with  liberation  of  chlorine.  It 
also  behaves  with  chlorine  just  like  the  calcium  compound.  Since,  how- 
ever, lithium  is  a  raono-valent  element,  one  atom  of  the  metal  cannot 
simultaneously  bind  chlorine  and  the  radical  of  hypochlorons  acid,  and 
Odling's  manner  of  representing  the  constitution  of  bleaching  powder 
is  inapplicable.  Besides,  the  lithium  bleaching  powder  contains  lithiam 
chloride  ready  formed.  The  author  therefore  concludes  that  bleaching 
powder  is  a  mixture  of  calciam  hypochlorite,  calciam  chloride,  and  cat- 
cinm  hydrate.    (Liebig's  Annalen,  ooxiv,  p.  304.) 

Tjead  peroxide  can  be  advautageoaslj'  prepared,  according  to  Febr- 
mann,  by  decomposing  a  concentrated  solation  of  chloride  of  lead  at  50'> 
or  60°  0.  with  a  solution  of  bleaching  powder.  The  latter  is  added  un- 
til the  filtrate  no  longer  shows  a  brown  color  when  tested  with  an  ad- 
ditional quantity  of  the  bleaching  powder.  The  lead  peroxide  is  well 
washed  and  collected  on  a  filter.  It  is  nearly  black,  and  very  pore. 
The  acetate  of  lead  does  not  yield  such  good  results  as  the  chloride. 
{Beriohte  d.  chtm.  Oes.,  XT,  p.  1882.) 
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J>etermivaiio»  of  Organic  Matter  in  Potable  Water. 

Prof,  J,  W.  Mallet,  iii  compliance  wiih  the  iustmctions  of  the  National 
Board  of  Health,  has  made  a  thorough  inrestigatiOD  of  the  chemical 
metbo<lB  in  use  fur  the  determinatioD  of  organic  matter  iu  the  potable 
waters.  Assisted  by  Mr.  W.  A.  Noyes,  Dr.  Charles  Smart,  and  Dr.  J. 
A.  Tanner,  he  examined  the  mentis  and  demerits  of  the  "combnstion 
process."  the  "albnniiDoid-atnmoDia  process,"  and  the  "  penDangaiiate 
process."  The  special  conclusions  as  to  the  combustion  process  may  be 
briefly  stated :  The  combnstion  itself,  carried  out  according  to  Frank* 
land's  directionB,  is  a  process  of  great  delicacy  and  satisfactory  in  trained 
bands;  it  requires  constant  practice  to  secure  good  results;  the  defect- 
ive point  is  the  failure  of  the  evaporation  to  leave  a  residue  repre8en^ 
ing  the  original  organic  matter  of  the  water,  a  loss  in  carbou  and  a  gain 
in  nitrogen  being  constant  errors;  the  dissociation  of  ammonia  salts 
during  the  evaiwration  occasions  a  loss  of  nitrogen ;  in  the  presence  of 
nitrates  the  difficulties  of  combustion  are  great  and  as  yet  insuperable ; 
fiually,  the  combustion  process  cannot  be  considered  as  "  detemtining  " 
the  carbon  and  nitrogen  of  the  organic  matter  iu  water  in  a  sense  to 
justify  the  claim  of  "  absolute  "  value  for  its  results  which  has  been  de- 
nied to  those  of  all  other  methods. 

The  special  conclusions  as  to  tbe  albuminoid-ammonia  prooess  are  as 
follows:  In  tbe  detennination  of  both  "f^i^e"  and  "albuminoid"  ammo-  . 
nia  there  is  a  loss  resulting  from  imperfect  condensation  of  tbe  ammonia 
during  distillation ;  when  urea  is  present  some  ammonia  is  easily  formed 
by  boiling  with  sodium  carbonate,  and  this  vitiates  the  determination 
of  "firee"  ammonia;  in  tbe  distillation  with  alkaline  permanganates 
the  nitrogenous  matter  sometimes  fails  to  be  completely  acted  upon  be- 
fore tbe  contents  of  the  retort  is  nearly  reduced  to  dryness,  and  great 
uncertainty  results ;  the  value  of  the  results  by  this  process  depends 
more  upon  watching  the  progress  and  rate  of  evolution  of  tbe  ammonia 
than  npon  determining  its  total  amonnt 

Tbe  special  conclusions  as  to  tbe  permanganate  process  are :  There- 
Bolta  obtained  by  tbe  Tidy  method,  and  by  Knbel's  modiflcation  of  tJte 
same,  differ  irregularly,  the  latter  usually  giving  much  higher  figures; 
the  results  obtained  by  the  Tidy  process  are  liable  to  variations  with 
the  atmospheric  temperature  prevailing  at  tbe  time  the  process  is  ap- 
plied; tbe  amount  of  oxygen  consumed  cannot  be  taken  as  a  measure 
either  of  tbe  organic  carbon  or  of  the  total  organic  matter,  though  a 
general  resemblance  may  be  traced  between  strongly  marked  results, 
high  or  low,  for  tbe  consumption  of  oxygen  on  the  one  baud  and  inor- 
ganic carbon  (by  tbe  combustion  process)  on  the  other;  the  process  is 
capable  of  giving  more  valuable  information  by  watching  the  rate  and 
progress  of  the  oxidation  of  organic  matter  present  than  by  any  single 
determination  of  the  absolute  amount  of  oxygen  consumed  in  a  given 
time.     (Am.  Chem.  J.,  rv,  p.  341.) 
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U$«  of  QuioldvM  in  Bloating. 

An  intereBting  application  of  the  forco  resultiog  from  the  ezpaniiioa 
due  to  hydration  is  recorded  in  N'(Uure.  To  obviate  the  danger  at- 
tending  the  nse  of  explosive  sniistances  in  coal  mines,  the  following 
process  has  been  snccesBfuIly  employed  in  Derbyshire;  A  series  of 
holes  six  feet  apart  and  aboat  three  feet  in  depth  are  drilled  into  (he 
coal  at  the  proper  points;  these  holes  ftr«  then  filled  with  cylinders  of 
compressed  qaicklime,  each  2^  inches  in  diameter  and  4^  inches  long; 
each  hole  receives  seven  of  these  blocks.  A  groove  in  each  cylinder 
admits  the  insertion  of  a  J-inch  pipe  which  extends  a  few  inches  beyond 
the  apertnre  of  the  drilled  hole;  through  this  pipe  water  is  forced  by  a 
small  band  pnmp.  Each  hole  is  of  coarse  firmly  tamped  with  paper 
and  mbbish.  Soon  aft«r  the  water  ia  introduced  a  sonod  as  of  escap- 
ing steam  is  heard,  here  and  there  the  tamping  is  blown  out,  and  in  a 
few  minutes  the  whole  mass  of  coal  is  thrown  out  from  the  face  upon 
"spragB,**  abort  timber  props  placed  to  receive  it.  The  time  reqnired 
in  the  varions  operations  is  as  follows :  drilling  12  minntes,  charttiog 
4  minutes,  watering  2  minntes,  total  17  minutes  for  each  bore-bole. 
{Scaure,  xxn,  p.  298.) 

OBOAinO  OHXMIBTBT. 

FormaiUU^yde  (or  ozymethylene)  has  acquired  great  importance  viUiia 
a  short  period,  the  researches  of  Baeyer,  Wnrtz,  and  others  having 
shown  that  it  forms  an  intermediate  product  between  carbonic  acid 
and  carbo-hydrates  in  the  physiology  of  plant-life.  It  may  be  regarded 
as  the  first  product  of  the  assimilation  of  carbonic  acid  by  plants,  and 
by  simple  iralymerization  and  elimination  of  water,  is  probably  csftable 
of  producing  sugar,  glucose,  starch,  and  cellulose. 

B.  Tollens  has  described  a  convenient  method  for  preparing  this  sab- 
stance,  which  is  based  upon  the  oxidation  of  methylaloohol  by  air  aod 
incandescent  platiuum.  For  details  we  refer  to  the  original  paper. 
{BeritAU  d.  ekem.  Oa.,  XV,  p.  1629.) 

Cvreumin  and  other  Snbstancea  from  Turmeric. — C.  Loring  Jackson 
and  A.  G.  Menke  give  the  following :  Bengal  turmeric  root  is  ground  and 
treated  in  an  extracter  with  ligroine  to  remove  turmeric  oil,  and  then 
the  cnrcumin,  mixed  with  a  large  quantity  of  resin,  is  extracted  with 
ether  and  finally  purified  by  crystallization  frvm  alcohol.  The  average 
yield  of  curcumin  was  0.3  of  one  per  cent.  The  mean  of  five  analyses 
indicates  the  following  composition: 

Carbon :..  08.30 

Hydrogen 6.63 

Curcumin  crystallizes  from  alcohol  in  stout  needles  often  in  radiating 
groups.  It  has  an  orange  to  yellow  color  with  »  blue  reflex;  its  etha 
solution  fluoresces  green ;  it  melts  at  178°  0,  It  Is  nearly  insoluble  in 
water,  slightly  in  benzol,  readily  soluble  in  hot  alcohol,  and  more  nad- 
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ily  Bolnble  in  gUoial  acetk)  acid;  diasolved  io  strong  solpboric  aoid  it 
blackeDg  by  oharrinfc;  it  is  readily  soloble  In  alkalies  and  alkalice  ci»- 
bonates.  It  forms  two  potaasiam  salts  K«  Ou  Hu  O4  and  K  0]*  Hu  O*, 
as  veil  as  oalciom,  zinc  and  barium  salts,  the  last  named  being  insolnble. 
By  a  study  of  the  esters  of  coicomin  the  authors  definitely  establisli  G^ 
H],  O4  as  the  true  formula.  The  resolte  of  inoomplete  oxidation  ara 
most  iiiteresting;  by  treating  an  agaeoua  alkaline  solation  with  potas- 
siom  permanganate,  not  in  excess,  astrong  smell  of  vanilla  was  observed. 
Further  treatment  effected  the  separation  of  an  oil,  gradually  solidifying 
in  circular  groaps  of  radiating  needles,  and  having  a  strong  odor  of 
vanilla.  By  sublimation  and  purification  of  this  product,  white  needles 
of  vanillin,  melting  at  78°  0.,  were  obtained.  The  yield  was  very  snifdl. 
The  anthora  also  abow  tliat  diethylcaicnmin  yielda  by  oxidation  ethyl> 
Tanillic  acid.    [Am.  Chem.  Jonm.,  tv,  p.  77.) 

UreOj  its  8if»tketi4  and  iu  EtUmation. — Fenton  has  succeeded  in  trans- 
forming urea  into  cyanamide;  the  dehydration  was  eff'ected  by  means 
of  sodium  in  accordance  with  the  reaction : 

2  CON,  H,  +  2  Na  =  2  GN,  H,  +  2  Na  OH  +  H, 

Prof.W.O.  Mixter  bos  sncoeeded  in  forming  nrea  by  the  reaction  of  am- 
B(w»ia  on  carbonic  anhydride  at  a  red  beat.  The  area  forms  slowly,  3 
to  3  decigrams  per  boor,  and  collects  iu  fine  crystals  in  the  cooler  parts 
of  the  tobe  throngb  which  the  .gases  are  condacted.  He  regards  th« 
fixrmation  of  urea,  OS  preceded  by  that  of  cyanic  acid,  thus:  CX)*  +  NH, 
s  HCNO  +  Hi  O.  The  cyanic  acid  probably  unites  with  ammonia  in 
the  cooler  part  of  the  tube  to  form  orea.    (Am.  Chem.  J.,  IT,  p.  36.) 

J.B.  Duggan  described  a  modification  of  Knap's  process  of  estimating 
urea  by  the  amount  of  nitrogen  evolved  on  the  addition  of  an  alkaline 
bypobromite.  His  method  consists  in  mixing  the  urea  and  causae  soda 
solations  first  and  tbeu  adding  tbe'bromine.  He  employs  a  caustic  soda 
solntioD  made  by  dissolving  20  grma.  of  sodium  hydrate  in  100  o.  c.  of 
water;  and  with  each  20  cc  of  this  he  uses  Ice.  of  bromine.  The  ■«• 
Bolts  are  satisfactory.  The  weightof  nitrogen  moltiplied  by  2.143  gives 
tbe  amount  of  nrea.     {Am.  Ohem.  J.,  it,  p.  47.) 

Dr.  Theodore  O.  Wormly  has  also  investigated  the  above  method  of 
determining  nrea  and  finds  that  only  onder  the  tbllowing  oonditions  is 
tbe  whole  of  tfae  nitrogen  nnifonnly  set  ft«e:  Ist.  The  reagent  (hypo- 
bnHuite)  should  be  i^hly  prepared ;  2d.  The  nrea  solnti(»  should  be 
wbolly  added  to  tbe  reagent ;  3d.  The  amount  of  urea  operated  upon 
■bonld  not  exceed  1  part  to  about  1,200  parts  of  the  diluted  reagent; 
4tli.  When  comparatively  large  amounts  of  area  are  present  the  snr- 
roanding  temperatare  should  not  be  less  than  about  20^  0.  (68°  Fab.). 
(Ohem.  Seat,  XLT,  p.  27.) 

AeroMn  Urta. — Hugo  Schiff  has  described  nnder  the  name  aciyldin- 
reide,  a  body  reaolting  fttim  the  anion  of  two  molecules  of  nrea  and  one 
of  acroleine:  Prof.  A.  B.  Leeds  has  obtained  a  body  having  the  same 
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constitntion,  CO  (NH)|  Gj  H«.  It  forme  a  white  amorphous  Bab^^LUce, 
slightly  soluble  in  alcohol,  ether,  chloroform,  and  carboD-diBQlphide. 
Dr.  Leeds  points  out  some  irratioDal  conclosiona  in  Schiff's  paper,  and 
acoouDts  for  them  by  presuming  that  SchifF  operated  upon  imperfectly 
purified  material.  (Berichts  d.  t^tem.  Oea.,  XT,  p.  1169.) 

BynthetU  of  Urie  Acid. — This  ioterestinK  synthesis  haa  been  accom- 
plished by  Prof.  Johano  Horbaczewski.  Pure,  finely  powdered  glyoo- 
coll  (made  from  hippuric  aeid]  la  mixed  with  ten  parta  of  pure  urea  (made 
from  ammonium  cyanate]  and  heated  in  a  flask  ^o  200°  to  230°  O.,  until 
the  materia)  becomes  brownish-yellow  and  viscoos.  After  cooling  the 
mass  is  diasolved  in  dilated  potassium  hydroxide,  saturated  with  ammo- 
Diam  chloride,  and  precipitated  witha  mixture  of  ammoniacnl  silver 
nitrate  and  magnesia  mixture.  The  precipitate,  which  contains  the  nrio 
acid,is  well  washed  with  ammonia  water  and  treated  with  potassium  snl- 
phide.  The  filtrate  is  then  over-neutralized  with  hydrochloric  acid  and 
boiled  down  to  a  small  bnlk.  The  raw  material  thus  obtained  is  purified 
by  solntion  in  potassinm  hydroxide,  and  after  repeating  the  operation, 
the  yellowish  crystalline  powder-  is  washed  with  alchohol,  driM  with 
carbon  disnlphide  (to  remove  the  sulphnr),  and  finally  with  ether.  This 
purified  material  exhibits  all  the  properties  and  reactions  of  uric  add. 
The  author  is  engaged  in  a  ftirther  study  of  this  synthetical  reaction. 
(Berichte  d.  ekem.  Oa.  TV,  p.  2678.) 

iSynthem  of  a  new  Amido-Aoid  analogous  to  ffippurio  Aeid, — By  the 
action  of  silver  glycocollate  on  benzoylchloride,  Th.  Cnrtins  has  obtained 
three  acids,  ordinary  hippuric  acid,  bipparylglycocoU,  and  s  third  of  un- 
known constitution  having  the  empirical  formula  GkHi,  N3O4.  The 
hipparylglycocnlt  or  bippnrylamidoacetio  acid  crystallizes  from  hot 
water  in  rhombic  tables  or  needles  which  melt  without  decomposition 
at  206°.5  C.  The  new  acid  crystallizes  in  microscopic  needles  whidi 
become  brown  when  heated  to  230°,  and  are  decomposed  at  240°  O. 
(Journal  prah  Chem.  N.  F.,  XXTI,  p.  1'45.) 

Synlhetia  of  Tyrosine. — ^Tyrosine  forms  a  crystalline  nitrogenous  body 
existing  in  the  animal  organism  (spleen,  liver,  nrine,  &c.),  produced  by 
the  decomposition  of  albuminoid  substances.  It  has  long  l>een  studied 
by  chemists ;  Liebig  obtained  it  by  acting  on  decomposing  caseine  with 
melted  potash,  MUlIer  found  it  in  putrefying  yeast,  Hinterbei^r  pre- 
pared it  by  boiling  oxhom  with  sulphuric  acid,  and  it«  constitution  has 
been  discussed  by  several  authors.  In  1860  L.  Barth  pointed  oat  that 
tjTosine  could  be  regarded  as  a  parahydroxyphenylamidopropionio  add, 
but  his  attempts  to  prepare  it,  as  well  aa  the  proposed  reactions  of  BeU- 
stein  and  Kuhlberg,  were  unsuccessful. 

Erleumeyer  has  been  engaged  for  several  years  in  experimenting  in 
this  direction,  and  with  the  assistance  of  Br.  A.  Lipp  has  at  length 
accomplished  this  interesting  synthesis.     The  process  is  as  follow* : 
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PbeDylalaniu  (phenyl-a-amidopropionio  acid)  in  cod  verted  into  paranitro- 
pheuylalanin  by  the  action  of  solphario  and  nitric  acids,  and  this  product 
is  transformed  into  paraamidophenylalaiiin  by  means  of  tin  and  hydro- 
cblorio  acid.  The  cMoride  of  this  diamido  componnd  is  treated  in 
alcoholic  solution  with  nitrous  acid  and  the  resulting  body  heated  with 
vater.  On  evaporating  and  treating  the  residue  with  etber  a  simpy 
liquid  is  obtained  which  is  probably  parahydroxyphenyllactio  acid. 
This  product  is  supersaturated  with  ammonia  and  concentrated  by 
evaporation,  which  gives  a  crystalline  mass  showing  nnder  the  micro- 
scope the  crystalliue  characters  of  tyrosine.  By  recr>'Btallizing  from 
dUotfl  boiling  alcohol  the  material  is  pnrifled.  Analysis  shows  it  to 
have  the  exact  conatitntion  of  tyrosine : 

0,H„  NO,  or  C,H«  {  oH,OH.NH,.COOH 

(Beriehte  d.  ch«m.  Qet.,  zv,  pp.  1006  and  1544.) 

Syntkait  of  Antkraeene  and  PKenanthrene  from  Orthobrombenzyl- 
bromide. — C.  Loriug  Jackson  and  J.  Fleming  White,  with  a  view  to  set- 
tling the  exact  oonstitntion  of  anthracene,  have  studied  the  action  of 
sodinm  on  orthobrombenzyl-bromide,  and  obtained  anthracene  and  phen- 
anthrene.  The  former  was  identified  by  its  melting  point  {212<^),by  the 
formation  ofanthraqutnone  (melting  at  273°),and  of  alizarine;  the  latter 
was  identified  by  the  melting  point  of  its  quinone,  198^,  and  by  Lauben- 
heimei's  test.  Bibenzyl  also  forms  in  this  reaction,  and  on  oilof  nncer; 
tain  composition,  pofstbly  benzyltolnoL 

By  this  qrnthesis  it  is  proved  that  the  two  connecting  carbon  atoms 
m  the  benzol  rings  are  attached  to  each  ring  in  the  ortho-position,  «nd 
the  last  donbt  about  the  oonstitntion  of  anthracene  is  removed.  ( Often. 
JTtfUW,  ILTI,  p.  14.) 

8l/nthai$  of  Organic  Bodict  bjf  the  Ulectrolyaia  of  Water  and  Sotu- 
tiont  with  Eleetrodet  of  Carbon. — A.  Bartoli  and  Q.  Papasogli,  in  re- 
aearches  on  galvanic  polarities,  had  observed  that,  coke,  charcoal,  or 
graphite,  under  the  action  of  the  onrrent,  is  disaggregated ;  the  elec- 
trolyte is  blackened  more  or  less,  according  to  its  nature  and  that  of  the 
ciu-bon,  and  the  gas  evolved  at  the  positive  pole  is  below  the  normal 
Tolomc  The  authors  undertook  tibe  present  investigation  to  ascertain 
what  becomes  of  the  oxygen.  They  experimented  with  graphite,  coke, 
and  wood  charcoal,  purified  by  chlorine  at  high  temperatures.  With 
coke  or  charcoal  us  positive  electrode  and  distilled  water  as  electrolyte 
and  a  batter^'  of  1,200  Daniell  cells,  they  remarked  after  two  days  a 
brown  color  in  the  electrolyte  and  an  acid  reaction.  The  battery  was 
then  redaced  to  100  Bunsen  cells,  and  ten  days  later  to  20  Bunsea  cells ; 
these  were  in  operatiou  for  30  days.  The  water  became  block ;  the  elec- 
trode, which  weighed  about  500  grams,  was  totally  disaggregated,  and 
a  thick  muddy  deposit  was  formed.  The  electrolyte  was  found  to  contaiB 
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metlitic  acid  and  Bome  of  its  derivatives,  each  as  the  hydro-tnellilic, 
pyro-mellitic,  and  hydro-pyro-mellitic  acids. 

The  tnnddy  deposit  contained  a  black  sntwtance  solable  in  bot  water 
and  alkalies,  but  insoluble  in  moat  mineral  acids  and  in  the  majority  of 
organic  solvents.  The  anthors  named  tbia  body  m^togeo,  since,  on 
oxidation,  it  yields  acids  of  the  beofOHMrbonk)  aeaiw.  It  has  the  omn- 
position  G,4H,04.    (Comptea  Sm^vtt  Hay  15, 1862.) 

AeetoMnu. — By  the  action  of  acetone  on  hydrozylamin,  Alois  Janny 
has  obtained  the  first  member  of  a  new  series  of  bodies,  for  which  series 
he  proposes  the  name  of  acetoxlms.  This  name  is  applied  to  bodies 
containing  the  group  =  CNOH  united  on  two  sides  to  carbon.  When 
only  one  bond  of  the  carbon  group  is  united  to  carbon  and  the  other 
to  hydrogen,  derivatives  of  aldehyde  are  formed  for  which  the  name 
aldoxims  is  suggested. 

The  simplest  body  of  the  acetoxims  is  dimethylacetozim,  having  the 
formula  CHi — O(NHO) — OHj.  This  is  obtained  by  mixing  an  agueoas 
solution  of  faydrozylamine  with  acetone  and  extracting  ether,  which 
leaves,  on  evaporation,  brilliant  white,  bard,  volatile,  prismatic  CTys- 
tals.  It  is  solable  in  water,  alcohol,  ether,  &o.,  and  melts  at  59°  to  60° 
C,  distilling  without  decomposition  at  134^.8  0.  It  is  a  neutral  snt)- 
stauce,  and  has  a  alight  odor,  resembling  chloral. 

The  anthor  has  also  prepared  and  studied  etbyl-metbylac«toxim, 
metbylpseudobutylacetoxim,  and  some  analogous  phenyl  derivatives. 
(Beriohte  d.  chem.  Get.,  XT,  pp.  1324  and  2778.) 

DiphenyHaminacroleine  has  been  prepared  by  Prof.  Albert  R.  Leedsliy 
heating  an  alcoholic  solution  of  diphenylamine  with  an  excess  of  aoro- 
leine.  After  afew  hours' digestioD  a  heavy  red  predpitatefonns,  solable 
in  boiling  alcohol,  together  with  a  sticky  inaolable  mass.  The  lattar  is 
treated  with  alcohol  and  wat«r  until  it  becomes  pulverulent  and  capa- 
ble of  being  powdered  in  a  mortar.  This  amorphous  substance  proves 
to  be  diphenylaminacroleine  (Oi,HwN),  CiH^.  It  does  not  ftase  nor 
sublime,  but  is  decomposed,  on  heating,  into  a  carbonaceous  mass.  It 
is  insoluble  in  ether,  slightly  solable  in  alcohol  and  acetic  acid,  and  sola- 
ble in  chloroform,  yielding  a  dark  red  liquid.  It  conid  not  be  obtained 
in  crystals.  Bromine  converts  it  into  a  bromo-compound,  also  amor- 
phous, nud  not  further  examined. 

Homoqainine,  a  new  Alkaloid. — Howard  and  Hodgkin  have  obtained 
a  new  alkaloid  fVom  cinchona  bark,  for  which  they  propose  the  mune 
komoqmnine.  Its  proiterties  are  similar  to  those  of  quinine,  having  the 
saiue  specific  rotary  power,  and  nearly  the  same  composition,  but  it 
crystallizes  fi-om  ether  more  readily,  and  diff^^  in  the  solnbility  of  its 
salts.  One  part  of  the  sulphate  of  homoqainine  requires  more  than  100 
of  water  for  solution.  Alcohol  of  00  per  cent  dissolves  7.61  parts  of 
the  alkaloid,  a  5  per  cent,  solution  of  which  shows  a  rotation  of  — 158°. 
{J,  Oktm.  8oe.,  XLi,  p.  66.) 
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Iodide  of  Bismuth  and  Potaaium  a»  a  Reagent/or  AUcalotds. — F.  Man- 
giiit  prepares  this  reagent  by  mixings  parte  of  iodide  of  potassium  with 
16  of  iodide  of  btsmath  (liquid)  and  3  parts  of  bydrochloric  add.  Thus 
prepared  it  is  not  de<:omposed  by  water  and  gives  characteristic  phe- 
nomma  with  many  alkaloids. 

Strychnine,  a  light-yellow  precipitate,  limpid  solotioii;  after  ttasd- 
tug  the  preeipitatetams  dark  yellow.  One  port  of  strychnine  in  SOO^OOO 
of  water  can  be  detected. 

Bracine,  a  golden-yellow  silky  precipitate  becoming  lighter  in  color. 

Korphine,  a  reddish-yellow  precipitate  disappearing  after  some  days, 
when  the  llqnid  becomes  canary-yellow. 

Codeine,  a  yellowish-red  precipitate  turning  brick-red  on  standing. 

Karceine,  a  light-yellow  precipitate  remainiDg  a  long  time  suspended 
in  the  liqnid;  it  tnms  reddish-yellow  on  standing. 

Atropine,  a  silky  precipitate,  which  settles  as  a  reddish-yellow  powder; 
OB  standing  the  precipitate  turns  canary-yellow  and  slowly  dissolresi 
coloring  the  liquid  golden  yellow. 

Aconitine,  a  flaky  precipitate,  which  settles  as  a  chrome-yellow  pow- 
der; no  change  on  standing. 

Nicotine,  a  red  pnlremlent  precipitute,  becoming  reddish  yellow. 
■"  Conicine,  a  red  pulverulent  precipitate  of  a  more  intense  color  than 
the  preceding,  and  becoming  dirty  white  on  standing. 

Solanine,  a  golden-yeUow  precipitate  forming  slowly,  and  turning 
darker. 

Yeratrine,  a  Ught-yellow  precipitate,  turning  lighter. 

Quinine  sulphate,  a  brick-red  precipitate,  turning  dirty  white. 

Cioohonine  sulphate,  like  the  preceding,  but  darker  ^er  standing. 
(QetezeUa  Ohimica  Italiana,  1882,  p.  155,  and  abstract  in  full.  ,Soc.  Chim., 
xxxvm,  p.  670.) 

AppUeatiim  of  EleotrolyaiB  to  Dyeing. — Dr.  Frederic  Gopiwlsroeder,  of 
HiiblhanseD,  has  extended  the  application  of  electrolysis  to  the  form- 
ation of  coloring  matters  and  to  the  art  of  dyeing.  He  has  employed 
the  galvanic  current  in  producing  and  simultaneously  fixing  dyes  on 
Tarioos  textile  fabrics,  in  preventing  the  oxidation  of  colors  during  the 
printing,  and  in  preparing  solutions  of  redwxd  dye-stuffs,  the  so-called 
blae-vat&  Fo  obtain,  for  example,  an  aniline  black  on  a  fabric  or  on 
paper,  the  stuff  is  soaked  iu  anaqneoussolutionof  a  salt  of  aniline  (the 
chloride  is  preferred),  and  then  placed  on  an  nnoxidizable  metallic  plate 
eonneoted  with  one  pole  of  a  galvanic  battery  or  with  a  small  dynamo 
machine.  A  second  metallic  plate,  bearing  in  relief  the  design  and  con- 
nected with  the  other  pole,  is  then  placed  upon  tbe  stuff.  By  pressing 
gently  and  passing  the  current  of  electricity  a  black  design  is  formed. 
Medals  and  coins  may  be  copied  in  a  similar  manner.  By  drawing  lines 
on  the  paper  or  fabric  impregnated  with  the  aniline  salt,  with  a  piece  of 
carbon  forming  one  of  the  poles,  or  with  a  non-oxidizable  metal,  blook 
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lines  are  obtained  vbeuever  the  presence  of  tbe  condncting  corboa  per- 
mits tbe  passage  of  electricity. 

Hydrogeo  geoeratect  at  tbe  negative  pole  may  be  employed  instead 
of  zinc,  ferrons  sulphate,  glacose,  hydrosnlpbite,  and  the  other  common 
(^ents,  to  rednce  ttatbs  of  indigo,  of  aniline  black,  &c.  A  feeble  contin* 
Dons  corrent  gives  the  beat  results.  The  two  electrodes  must  be  sep- 
arated  completely.  Dr.  Qoppelsroeder  expresses  tbe  hope  that  his  ex- 
periments may  eventnatly  l>ecome  of  industrial  importance.  (Reprinted 
from  J)  UlectruHen,  and  communicated  by  the  anthor.) 

Metkod  and  Apparatus  far  Teating  Infiammable  Oilt. — In  accordauo* 
with  tbe  iustmctions  of  the  Xew  York  State  Board  of  Health  to  its  san- 
itary conimittee,  and  in  response  to  an  order  of  said  committee,  Arthur 
B.  Elliott  has  made  an  exhaustive  report  on  the  methods  and  apparatus 
for  testing  inflammable  oils,  with  special  reference  to  daugerons  kero- 
sene. The  investigations  were  made  with  the  ultimate  intention  of  ea- 
tablishiug  a  standard  for  testing  petrolenm  in  New  York  State.  Mr. 
Elliott  examined  thirteen  kinds  of  testers,  including  three  open  testers, 
and  tiome  electric  testers,  and  experimented  with  four  different  samples 
of  oil  on  each  apparatus.  His  tests  show  that  it  is  very  important  to 
know  which  apparatus  has  been  used  when  an  oil  is  said  to  bare  a  given 
flafthing  point.  One  of  the  oils  showed  a  range  of  temperature  from  96° 
to  130°  F.  The  general  conclnsions  to  which  Mr.  Elliott  comes  are  briefly 
as  follows:  Of  all  the  13  apparatuses  not  one  can  be  called  perfectly 
satisfactory ;  open  testers  are  entirely  nntrnstworthy  for  determining 
the  safety  of  kerosene  oil;  of  the  closed  testers  the  Wisconsin  Stat* 
tester,  with  a  few  alterations  suggested  by  Qte  author,  gives  the  most 
reliable  results.  The  electric  testers  are  troublesome  to  keep  in  order, 
{Second  Annual  Report  of  the  State  Board  of  Health  of  New  York,  Albany, 
1882,  p,  449.) 

"itmsol"  or  "Benzene,"  a  <^ne»tion  in  Ifomenclatitre. — Attention  ia 
being  directed  to  the  necessity  of  greater  nuiformity  in  nomenclature, 
especially  as  regards  the  important  hydrocarbons  C(H|  and  C]«H|.  Ger- 
man, French,  and  most  American  chemists  designate  G«  H|  by  the  name 
benzol  (sometimes  spelled  with  a  superfluous  floal  e),  while  English  chem- 
ists nse  the  term  benzene;  in  like  manner  continental  chemists  name 
CtaHg  napktlialin,  and  Englishmen  call  it  naphthalene. 

A  few  years  ago  tbe  London  Chemical  Society  issued  a  six -page  pam- 
phlet* to  its  corps  of  abstractors  giving  rules  of  nomenclatnre  and  nota- 
tion, and  this  has  materially  aided  in  aecnringnnifonnity.  In  preparinga 
paper  for  the  Beriohte  der  deutsehen  ohemiseken  GeaellKAafi,  on  the  "Laws 
of  Substitution  in  the  Naphthalene  Series,"  Prof.  Henry  E,  Armatrong, 
of  the  London  Institution,  employed  the  customary  English  terms,  and 
desired  tbe  publication  committee  to  refrain  from  changing  tbem.  llits 
led  to  correspondence  which  is  published  in  the  Berickte  (vol.  xT,  p. 


■  BapriDteil  in  Chamleal  AW»  (1S83),  vol.  ) 
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200).  Professor  Armstrong  otgdcts  to  tbe  termination  ol  for  hydrocar- 
bons not  of  tbe  paraffin  series,  and  would  restrict  it  to  the  alcohols — 
carbinol,  phenol,  &c.  He  calls  attention  to  the  confusion  which  reaultA 
from  the  terms  "ethylene,"  "antbracene,"  " phenanthrene,"  on  the  one 
band,  and  "benzol,"  "toluol,"  and  " napbtbalin " on  the  other;  and  be 
expresses  the  bope  that  the  German  Chemical  Society  may  onite  with 
the  London  organization  in  attempting  a  uniform  nomenclatore.  The 
publication  committee  of  the  Berichte  approved  of  an  exchange  of  views 
on  the  qaestion. 

American  cbemista  are  vitally  interested,  for  in  this  coontry  the  oc- 
cnrrence  of  tbe 'petroleum  product  called  benzine  complicates  tbe  mat> 
ter.  While  tbe  English  custom  bas  much  in  its  favor,  the  similarity  in 
pronnnicatjon  of  *'  benzine"  and  "  benzene  "  leads  many  Americans  to 
follow  the  continental  terminology.  Consistency  is  eminently  desirable. 
It  will  be  interesting  to  watch  tbe  resalt  of  tbe  movement. ' 

Tbe  Beriehte  d.  ehem.  Oes.  for  I8S2  contains  articles  on  the  nomen- 
clature of  special  gronps.  We  refer  to  Herrmann  on  the  uomenclatnre 
of  azo-compounds  (p.  813),  and  to  Wallacb's  paper  on  the  same  subject. 
Liebig's  Anndien  also  bas  a  paper,  by  Aug.  Bemtbsen,  on  tbe  nomencla- 
ture of  derivatives  of  carbonic  acid.    (Liebig's  Annalm,  oozi,  p.  86.) 


Black phosphorut  is  formed,  according  to  Maumen^,  when  pfaoBphoms 
is  distilled  in  hydrogen  (made  from  zinc  and  solpburic  acid),  and  not 
formed  when  tbe  distillatioii  is  conducted  in  carbonic  anbydride.  Tbe 
black  color  soon  disappears. 

Lecture  experiment. — H.  Schwarz  finds  that  zinc  dost  and  sulphur, 
when  intimately  mixed,  combine  with  very  great  energy,  and  the  experi- 
ment is  more  brilliant  and  interesting  than  the  nsnal  one  with  iron  111- 
iaga  (or  copper  turnings)  and  snlpbur.  The  best  proportions  are  two 
parts  by  weight  of  zinc  and  one  of  sulphnr.  The  mixture  inflames  also 
when  stmcb  heavily  by  a  hammer,  and  when  ignited  in  a  confined  space 
(gtin-b)arrel)  explodes  with  abont  one-fourth  tbe  energy  of  gnnpowder. 

The  rare  metal  vanadittm  occurs  in  large  qnimtity,  according  to  Witz 
and  Osmond,  in  the  residues  of  tbe  iron  furnaces  of  Oreosot,  and  tbey 
describe  a  process  for  extraoting  it  on  a  large  scale  witii  a  view  to  its 
indostriai  applications. 

Solid  paraffine  has  been  discovered  by  Silvestri  in  basalt.  It  occurs 
in  cavities  about  a  centimeter  in  diameter,  and  is  nearly  identical  with 
the  parafflne  oocnrring  in  petroleum. 

Bemthsen  has  discussed  tbe  unsatisfactory  nomenclature  of  the  iso- 
meric snlpbo-derivatives  of  carbonic  acid,  and  proposes  to  oall  the  radi- 
cal ssOmB  OMhoarbottj/ly  and  to  name  the  acids  thio-carbonyl  acids.  In 
Uke  manner  we  may  have  for  bC=NH  imido  carbonyl  and  similar  de- 
rivatives. 1 

JPAoJpAote  o/  chromium,  prepared  by  tbe  action  of  phosphoric  acid  and 
H.M1,.2,^— 34  ^;^,^_,g|^. 
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Bodinm  hypoenlphite  on  cbromates  of  the  alkalies,  forms  a  floe  green  pig- 
ment, wliich  is  proposed  by  Ad.  Carnot  aa  a  snbstitnte  for  tbe  injurions 
arseiiical  and  copriferons  colors. 

Paal  Sabatier  has  pablisbe4l  a  note  claiming  priority  over  A.  Oolson 
in  the  discovery  of  the  ttUphida  o/Hlieium,  Bi  S,  and  Si  SO. 

Oonstantine  Fablberg  bas  patented  a  process  for  preparing  solphate 
of  alominiam  ftee  of  iron  for  the  mineral  banxite.  Tbe  essential  pcrint 
in  the  method  is  the  nse  of  lead  peroxide  for  the  removal  of  the  iron; 
the  lead  compound  being  afterwards  recovered  in  a  very  simple  manner. 

Haotefeuille  and  Cbappnis  have  stndied  tbe  formation  of  pemitric 
oxide,  and  assign  to  it  the  formula  N|Ot. 

Oailletet  bas  obtained  a  crystalline  hydrate  of  phosphoretted  hydro- 
gen by  strongly  compressing  the  gas  in  tbe  presence  of  water  and  then 
suddenly  decreasing  the  pressare.  Hydrates  of  ammonia  and  of  snl- 
pbnreted  hydrogen  have  also  been  obtained  by  this  method. 

Wroblewski,  by  a  somewhat  similar  method,  bas  obtained  a  solid  rays- 
talllne  hydrate  of  carbonic  anhydride,  CO,  8H«0. 

In  a  letter  to  Nature,  O.  F.  Kodwell  revives  the  controversy  ooucem- 
ing  the  relative  claims  of  Lavoisier  and  of  Priestley  to  the  discovery  of 
oxygen.    Bodwell  endeavors  to  give  the  greater  honor  to  Lavoisier. 

Mydroxytamine  is  fonnd  by  6.  Bertoni  and  0.  Koimondi  to  be  an  act- 
ive poison  when  injected  into  the  blood.  Less  than  0.2  gram  killed  a 
mediom-sized  dog.  It  also  exerts  a  poisonous  effect  when  introdnoed 
into  tbe  stomach  or  under  the  skin.  The  blood  assumes  a  chocolate 
color  and  yields  on  dialysis  nitrons  odid,  an  oxidation  prodnotof  bydro- 
xytamine. 

Two  new  antiaeptict,  calcium-  and  sodium -glycero-borates,  have  been 
annonnoed  by  O.  Le  Bon,  and  experiments  prove  tbeir  ntility.  They 
are  odorless  and  witboot  ii\jurions  action  on  tbe  most  delicate  tissnes. 

The  diaeovery  of  hydraitin,  SB,,  claimed  by  Maamen^,  has  been  denied 
by  several  chemists  who  repeated  the  process  (action  of  potassium  per 
manganate  on  anunoninm  oxalate)  and  obtained  negative  results. 

Bromo-nilpkide  of  carbon  has  been  discovered  by  Carl  Hell  and  Fr. 
Urech.  It  is  obtained  by  tbe  direct  action  of  bromine  on  carbon  di- 
sulphide,  and  forms  small  brilliant  prismatic  crystals  having  the  oom- 
position  OjSjBro. 

Sa^t  fv^iHU  alloy  has  been  prepared  by  W.  Spring  by  subjecting  tbe 
constitnenlA  (lead,  bismuth,  and  tin)  in  tbeir  proper  proportion,  toenor- 
moos  pressure.  Wood's  alloy,  melting  at  6S°  G.  con  be  obtained  in  a 
similar  manner.    The  pressure  employed  was  7,600  atmospheres. 

Metallic  uranium,  according  to  Zimmermann,  forms  a  silver<vbite, 
somewhat  malleable  metal,  very  bard,  but  scratched  by  stPeL  It  has 
a  specific  gravity  of  18.7.  It  bums  with  brilliant  light  and  scintU- 
lations,  forming  a  bulky  oxide.  It  is  slowly  attacked  by  warm  nitna 
acid  and  by  snlpburio  acid,  and  readily  dissolves  in  bydroohlono. 

The  Eoyal  Soeiety  awarded  the  Davy  medal  (in  duplicate)  to  D.  Uoi- 
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delejeff  and  to  Lothar  Meyer  for  their  d  iscovery  of  the  periodic  relationa 
of  the  atomic  weights.  This  has  drawn  oot  a  protest  from  John  A.  B. 
INewlands,  of  London,  who  claims  priority  in  the  publication  of  the  peri- 
odic law,  ^d  who  prodnces  evidences  of  his  assertion.  {Ohem.  News, 
46,  27&.) 

The  French  AMdemy  of  £Sn«R«M  t^er  the  new  Yolta  prize  of  60,000 
fraocs  to  the  author  of  the  discovery  which  shall  enable  electrici^  to 
be  applied  economicall;  in  one  of  the  following  directions:  as  a  sooree 
of  heat,  of  light,  of  chemical  action,  of  mechanic^  power ;  as  a  means 
of  the  transmission  of  intelligence,  or  of  the  treatment  of  disease. 
Competition  is  open  ontil  Jane  30, 1887,  to  scieatiflc  men  of  all  nations, 
and  the  award  will  be  decided  in  Deoember,  1887. 

The  Oermtm  Ohemieai  Society  is  in  a  very  flonrishing  condition.  At 
the  close  of  1882  it  nombered  2,527  members,  of  whom  16  are  honorary 
and  263  associate  members.  The  BericMe,  published  annually  by  the 
society,  forms  one  of  the  most  important  of  chemical  joomals ;  the  two 
volumes  issned  in  1881  comprise  over  3,000  pages,  and  the  volumes  for 
1882  attain  abont  the  same  size.  The  total  income  of  the  society  for 
1882  amounted  to  66,247  marks,  and  tiiie  expenses  for  the  same  period 
were  44,697  marks. 

Neerologg.^-During  the  year  1882  the  deaths  of  many  eminent  chem- 
ists were  reoorded.  Among  them  maybe  mentioned;  Dr.  John  W. 
Diaper,  of  Kew  York;  Dr.  Henry  Draper,  of  2Tew  York;  Fro£  'Will- 
iam B.  Bogeis,  of  Boston;  Dr.  John  Stenhoose,  of  Manchester;  Fro£ 
Badolph  BSttger,  of  Frankfort;  Dr.  Lndwig  Feder,  of  Manioh;  PioC 
A.  Fopoff,  of  Warsaw;  Prof.  Friedrich  'Wfihler,  of  Gdttingen. 
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MINERALOGY. 


Bt  Edvi^d  S.  Daha, 

ProfiMor  {■  Ja.Ie  CoIItvei  A«w  Saem,  Conn. 

The  followiDg  pages  contaia  a  anmmarj'  of  the  progress  of  Uioeralogy 
daring  the  years  of  1881  aod  1882.  The  attempt  has  been  made  to  give 
as  complete  a  statemeDt  as  possible,  in  the  allotted  space,  of  the  recent 
advances  made  in  the  different  departments  of  the  science.  Especial 
attention  is  devoted  to  the  mineralogical  discoveries  in  America.  In 
presenting  the  subject,  the  recent  contribntions  to  general  mineralogi- 
cal bibliography  are  first  mentioned ;  then  foUovs  a  general  statement 
of  work  done  in  crystallography  and  physical  mineralogy;  following 
this  is  given  an  aoconnt  of  recent  investigations  ou  the  chemical  side 
of  the  Bubjeot;  next  comes  a  somewhat  partioalar  statement  of  dis> 
coveries  of  new  localities  of  minerals}  and  finally  descriptions  are 
given  of  the  new  spedes  added  to  the  science. 

1.  GBMEBAL  WORKS  ON  UNEBALOGT. 

The  most  important  of  the  recent  additions  to  the  works  on  general 
mineralogy  is  the  eleventh  edition  of  the  Eltmente  der  Mineraiogie  of 
Naamann^  edited  by  Zirkel.  Since  the  publication  of  the  first  edition 
in  1846,  Kanmann's  Mineralogy  has  been  the  standard  work  in  Ger- 
many; and  the  later  editions  have  more  thorooghly  established  its 
podtton.  Since  the  death  of  the  author  in  1873,  the  work  has  been 
continned  by  Zirkel,  and  two  editions  have  been  published  under  his 
editorship;  the  tenth  in  1877,  and  the  eleventh  in  1881.  Theftoda- 
meutal  changes  introduced  by  him  in  the  classification  of  species  and 
other  respects  have  broagbt  the  work  more  into  harmony  with  modern 
views.  Of  the  large  number  of  other  mineralogical  books  recently  pub- 
lished in  the  German  tongne,  the  m^ority  ore  of  an  elementary  char- 
acter.  The  Li^bueh  der  Mineralogit,  by  Techermak,  however,  deserves 
especial  mention,  because  of  the  clear  and  satis£Ekctory  manner  in  which 
the  physical  portion  of  the  subject  is  treated;  the  descriptive  part  is, 
however,  rather  meager  and  inadequate.  It  is  stated  that  an  English 
translation  is  soon  to  appear;  and  if  so,  it  will  doubtless  meet  with  a 
good  reception. 

An  addition  to  the  list  of  English  mineralogical  text-books  has  been 
made  by  Baoerman  in  his  Teset  Book  of  Byatematic  Mineralogy.    The 
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flrat  votome,  the  only  ooe  thna  tar  pablisbed,  is  devoted  to  the  tbeoret- 
ical  portion  of  tbe  sabject,  leaving  tbe  deecriptioa  of  species  for  another 
Tolnme.  Tbe  work  has  many  excellent  features,  and  it  is  worthy  of  note 
that  it  is  the  first  important  contribatioD  to  miDeralogical  treatises  pub- 
lished in  England  since  tbe  Mineralogy  of  Greg  luid  Lettaom  in  185S. 
The  second  edition  of  Oroth's  Tabellariaoke  VAerticht  der  MineraUen, 
de.y  published  in  188Q,  is  a  work  of  more  importance  than  might  appear 
at  a  first  glance.  It  professes  to  be  only  a  system  of  tables  giving  a 
statement  of  tbe  crystalline  system  and  diemical  composition  of  each 
species,  designed  especially  for  the  use'  of  the  student  iu  tiie  lecture- 
room;  bnt  in  the  discnasion  of  tbe  chemical  formulas  of  tbe  species, 
many  new  points  are  brought  out,  and  in  their  clasaifloation,  the  rela- 
tton  of  the  Bpedes,  espeoially  on  the  chemical  side,  has  been  developed 
with  an  nnusnal  clearness.  The  book  is  conseqnently  a  real  contriba- 
tlou  to  the  development  of  the  science. 

A  third  appendix  to  the  fifth  edition  of  Dana's  System  of  Miner^ogy 
bas  been  recently  published  (April,  1882),  covering  the  period  from  1875 
to  1882.  It  is  comprehensive  in  its  scope,  and  gives  fbll  descriptions  of 
the  species  anDonnoed  as  new,  and  also  references  to  all  mioeralogical 
memoirs  and  articles,  large  and  small,  which  have  appeared  during  tbe 
seven  years  mentioned,  with  a  brief  mention  of  tbe  contents  of  the  more 
important.  Someideamay  be  formed  of  theamoontofmineralogicai  work 
done  in  recent  times  from  tbe  fact  that  this  appendix  covers  134  large 
octavo  pages  in  small  type ;  and  alao  of  tbe  zeal  for  naming  "  new  species  " 
from  tbe  fact  that  300  new  names  are  here  included. 

Among  mineralogical  works  of  amore  local  cbaracteris  to  be  mentioned 
first,  the  continnation  of  the  MateriaUen  zur  Mineralogie  Ruaaland»  by 
Koksoharof,  of  which  great  work  tbe  eighth  volume  is  now  completed. 
Tbe  moD  ograpbs  of  tbe  crystalline  form  of  the  species  contained  iu  these 
volumes  are  models  of  accurate,  c  areftil  work.  The  third  edition  of  the 
Min«raiogia,  by  Domeyko,  is  also  an  important  work.  It  was  published 
in  1879,  and  a  first  appendix  to  it  appeared  in  1881.  This  work  gives  a 
complete  account  of  the  present  state  of  the  mineralogy  of  Chili  and  the 
neighboring  countries  of  South  America.  Altboagh  far  removed  from 
tbe  great  centers  of  science,  Professor  Domeyko  has  carried  on  his  work 
tbr  many  years  with  great  zeal,  and  his  labors  have  done  much  to  make 
known  the  remarkable  mineral  riches  of  the  countries  in  which  he  is 
interested.  Another  important  work  is  that  on  the  minenda  of  Kew 
Sonth  Wales,  by  A.  Liversidge,  which  covers  140  pages. 

Among  works  of  a  more  special  character  is  to  be  mentioned  tiie 
SamnUtmg  von  Mikropiotographieen,  Ac.,  by  Coben,  which  gives  cm  a 
series  of  quarto  plates  excellent  photographs  of  the  various  points  of 
interest  involved  in  the  microscopical  study  of  minerals  and  rooks ;  some 
of  these  are  the  inclusions  in  crystallized  minerals,  the  phenomraa  of 
abnormal  double  refraction,  figures  produced  by  etching,  the  kinds  of 
cleavageand  stmcture,  and  soon.    The  execution  of  these  plates  leaves 
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notbJDg  to  be  desired,  and  they  will  be  of  great  assietaoce  to  those  who 
are  either  studying  or  teaching  this  branch  of  mineralogy.  Thus  far 
four  nombers  of  this  vork  have  appeared. 

This  seems  to  be  the  proper  place  to  mention  the  Sketch  of  the  Prog- 
reta  of  American  Mineralogy  by  Prof.  0.  J.  Brash,  delivered  as  the  presi- 
dential address  before  the  Montreal  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  in  Aognst,  1882.  This  address 
gives  an  ioteresting  and  valnable  accoont  of  the  development  of  the 
science  of  minerflogy  in  America,  commencing  from  its  earliest  begin- 
ning with  the  formation  of  the  "American  Mineralogical  Society,"  in 
1798.  The  great  ignorance  of  the  science  which  characterized  the  early 
years  of  this  centary  is  shown,  and  then  the  snccesBive  steps  are  pointed 
ont  which  have  gradually  led  ap  to  the  advanced  position  of  mineralogy 
ID  this  coantiy  at  the  present  time.  As  typical  of  the  work  done  and 
the  workers  engaged  in  it,  sketches  are  given  of  four  leading  mineial- 
ogista:  Dr.  Archibald  Brace,  who  fonnded  the  American  Mineralogical 
Jonrnal ;  GoL  George  Gibbe,  whose  collections  made  abroad  afforded  a 
great  stimtUas  to  the  development  of  the  science  at  home ;  Prof.  Parker 
Cleaveland,  author  of  the  most  valuable  work  for  the  time,  an  Elemen- 
tary Treatise  on  Mineralogy  and  Geology;  and  Prof.  Benjamin  Silliman, 
of  Yale  College,  who  established  the  American  Jonrnal  of  Science. 

2.  ORTSTAIXOeBAPHT  ASD  FBYSIOAL  UINEBALOaY. 

Among  the  recent  general  treatises  devoted  to  crystallography  and 
physical  mineralogy,  those  of  Tschennak  and  Banerman  have  already  been 
allndedto.  In  addition  to  these  the  Qeonietriache  KryataXXogra/phiehylAe- 
bisch  is  to  be  mentioned.  It  devotes  nearly  600  octave  pages  to  the  devel- 
opment of  the  subject,  and  accomplishes  this  with  system  and  thorough- 
ness. Bammelsberg  has  pnblisfaed  the  first  volume  (6lS  pp.)  of  a  new 
edition  of  his  HeMdbwih  der  kryatallographiseh-pkysikalieeken  Chemie,  a 
work  which  is  a  valuable  auxiliary  to  the  study  of  minerals,  although 
discossing  the  crystalline  form  of  artificial  compounds.  The  Stereogra- 
pbiache  Projection  of  Bensoh  will  be  a  help  to  those  studying  the  system 
of  mineralogy  baeed  upon  it. 

A  noteworthy  advance  in  the  methods  of  research  in  physical  miner- 
alogy has  been  made  through  the  introdnction  of  a  solution  of  mer- 
curic iodide  in  potassinm  iodide  as  a  means  of  determioiog  the  specifio 
gravity  of  minerals,  and  also  of  separating  different  minerals  when  mixed 
together  in  the  form  of  small  fragments.  The  solution,  called  the  Son- 
stadt  solution,  because  proposed  by  E.  Sonstadt  in  187J,  has  a  high 
flpecitto  gravity,  attaining  at  a  maximum  about  3.2,  so  that  a  fragment 
of  fluorite  floats  in  it.  This  specific  gravity  can  be  varied  almost  in- 
deftoitely  by  the  gradual  addition  of  water,  so  that  it  may  be  used  to 
determine  the  specific  gravity  of  any  mineral  not  heavier  than  the  limit 
mentioned ;  all  that  is  necessary  being  to  obtain  the  weight  of  a  known 
volume  of  the  liqnid^in  which  the  mineral  in  qnestion  jnst  floats.    The 
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solatioD  is  even  more  naefnl  for  Ae  separatioD  of  two  or  more  miuerals 
when  mixed  together  in  tbe  form  of  small  iraf^entSf  tbe  eolation  being 
graded  by  sncceasiTe  dllotioo  so  tbat  in  auccesuoD  one  coDstitnent  aftw 
anotlier  of  themixtnre  sinks  and  is  removed  while  tbe  othen  float.  This 
method  of  procedore  is  mach  nsed  in  coDnectioD  with  the  study  of  the 
minerals  io  rocks,  and  for  the  development  of  it  science  is  especially 
indebted  to  Thoulet  and  Ooldsohmidt.  Another  solation  of  similar 
properties  has  been  proposed  by  D.  Klein ;  this  is  best  made,  as  he  states, 
&om  the  boio-tnngstate  of  cadmium,  and  may  be  obtained  with  a  siieciflo 
gravity  np  to  3.6.  Breon  has  obtained  remarkable  results  from  a  liquid 
obtained  by  fusing  lead  chloride  and  zinc  chloride  together  at  aboot 
400°  G.  A  liquid  with  a  specific  gravity  above  7.6  has  been  obtained, 
and  although  the  practical  use  of  sacb  a  Uqnid  is  not  very  convenient, 
Breon  has  been  able  with  it  to  separate  as  many  as  twelve  constituent 
minerals  from  a  sample  of  sand;  he  has  also  used  it  for  mioeraJs  aa 
]{eavy  as  wolfram.  . 

In  optical  mineralogy  the  subject  which  has  attracted  most  atteotiou 
during  the  period  under  consideration,  as  indeed  for  the  few  years  pre- 
ceding it,  is  the  cause  of  the  so-called  "  optical  anomalies  "  of  ciystalB. 
Since  the  time  of  Brewster  it  has  been  well  known  that  many  speciea 
exhibit  in  polarized  light  optical  phenomena  not  in  accordance  with  their 
apparent  geometrical  form ;  for  example,  that  alum,  tluorite,  tbe  diamond, 
and  other  species  show  double  refraction,  while  their  crystalline  form  is 
apparently  isometric  Later  investigations  have  largely  increased  the 
list  of  crystallized  minerals  exhibiting  these  "optical  anomalies,"  as  they 
have  been  called,  and  various  explanations  have  been  offered  for  them. 
At  present  there  may  be  said  to  be  two  opposed  theories,  both  having 
strong  supporters,  and  the  weight  of  evidence  is  hardly  sufficient  to 
make  it  possible  to  decide  finally  between  them. 

In  the  view  of  Mallard,  first  advanced  In  1876,  the  apparent  symmetry 
exhibited  by  the  crystals  of  the  species  under  discussion,  whi<di  show  opti- 
cal anomalies,  is  only  pseudasgmmetry ;  the  optical  properties  observed 
belong  inherently  to  the  molecular  structure  of  the  individual  parts  of  the 
crystal;  and  tbe  external  oryatalline  form  observed  is  really  due  to  tlie 
grouping ;  or  twinning,  of  several  simple  crystals,  each  of  a  lower  grade  of 
symmetry  than  that  which  the  complex  whole  so  formed  aimolatee.  F(a 
example,  according  to  this  view,  an  apparent  isometriocube  may  in  &ct  be 
made  up  of  six  fonr-sided  pyramids,  each  optically  uniaxial,  and  united  so 
that  their  bases  form  the  sides  of  the  cube  and  their  vertices  are  grouped 
at  tbe  center.  Similarly,  an  apparent  regular  octahedron  may  be  made 
np  of  eight  uniaxial  triangnlarpyramids;  or,  still  more  generally,  a  hex- 
octahedron  of  garnet  may  be  composed  of  forty-eight  triangular  pyra- 
mids, each  optically  biaxial,  and  four  together  forming  a  psendo-ihombio 
pyramid.  Tbe  theory  of  Mallard  has  been  warmly  supported  by  Bo- 
trand ;  and  the  labors  of  the  French  mineralogists  in  general,  includ- 
ing Des  Cloizeaox,  have  increased  largely  tbe  lisC^of  so-called  pseado- 
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Isometric,  pseudo-tetragonal,  pseado-hexsgoual,  &c.,  species.  The  most 
common  typical  species  under  the  systems  of  high  grade  of  symmetry 
have  tbas  been  thrown  over  into  systems  of  lower  symmetry;  the  list 
iodades  snch  species  as  garnet,  flnorite,  snalcite,  apopbyllite,  rattle, 
zircon,  beryl,  apatite,  and  so  on. 

Opposed  to  the  theory  of  Mallard  is  that  advanced  by  Marbach  and 
Beofich,  and  developed  by  Klocke,  Klein,  Ben  Sande,  and  other  min- 
eralogists, which  explains  the  "optical  anomalies **  by  reference  to  the 
state  of  molecular  tension  existing  within  the  crystal  and  produced 
daring  its  growth.  According  to  tl)is  view,  the  apparent  geometrical 
form  of  the  crystal  represents  its  tme  symmetry,  and  the  optical  proper* 
ties  observed  which  are  at  variance  with  it  do  not  belong  inherently 
to  the  snbatance  of  the  crystal,  bat  have  been  produced  by  secondary 
caasee.  Klocke  has  applied  this  theory  to  alum,  Kleia  to  boracite  and 
gMnet,  and  Ben  Saude  to  analoite  and  perofskite,  bnt  the  full  explana- 
tion would  require  an  amoant  of  detailed  description  ioconsistent  with 
the  space  allotted  for  this  sammary. 

As  between  the  two  theories,  it  may  be  said  that  while  pseodo- 
symmetry  has  a  real  existence — twins  of  orthorhombic  species,  arago- 
nite,  for  example,  often^niitating  hexagonal  forms — still  the  weight-of 
argument  seems  to  be  in  favor  of  referring  the  phenomena  observed  to 
secondary  causes,  so  that  it  is  not  yet  necessary  to  call  garnet  a  tiicUnio 
spedes.  On  the  other  hand,  althongb  the  extreme  view  of  Mallard 
may  not  be  accepted,  it  is  beyond  qneslion  true  that  the  result  of  the 
accurate  ciystallographio  and  optical  investigations  of  the  past  few 
years  has  been  to  show  that  many  crystals  really  belong  to  systems  of  a 
lower  grade  of  symmetry  than  that  to  which  they  have  been  previously 
referred.  It  is  impossible  at  present  to  say  bow  far  this  may  be  carried. 
The  number  of  minerals  to  whose  crystalline  form  and  optical  properties 
eepeeial  attention  has  been  directed  in  the  past  two  years  is  so  large 
that  they  cannot  be  even  ennmerated  here. 

One  explanation  for  the  great  amoant  of  stady  that  has  been  devoted 
to  the  questions  above  mentioned,  and  for  the  interest  which  they  have 
excited,  is  to  be  found  in  tiie  fact  that  recent  years  have  brought  great 
improvements  in  the  instruments  for  the  investigation  of  both  the  form 
and  optical  properties  of  crystals.  The  microscope  of  Boeenbosoh,  since 
1876  much  used  in  the  study  of  rock-sections,  has  been  improved  so  as 
to  be  suitable  for  the  optical  study  of  minnte  crystals.  A  microscope 
eepeciaUy  adapted  for  this  purpose  has  been  devised  by  Bertrand  in 
Paris,  and  in  his  bands,  as  also  those  of  Des  Cloizeaux,  it  has  given  ao- 
corate  results  in  very  many  cases  where  the  earlier  instruments  would 
have  yielded  nothing.  Improvemente  have  also  been  made  in  the 
polartsoope  and  other  similar  instruments.  New  methods  have  been 
introdaced  for  the  determination  of  Uie  indices  of  refraction  of  crystal. 
lized  minerals;  the  most  recent  is  that  employed  by  Bauer,  in  which 
he  obt^ns  the  deeired  ^nes  by  calcalation  from  the  measured  distances 
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between  the  black  rings  of  the  axial  interference  ftgnres  seen  in  mono- 
chromatic conTergittg  polarized  light;  he  has  applied  this  method  to 
moscoTite  and  more  recently  to  the  aoiaxial  mineral  bracite. 

3.  CHBUIOAL  UIN£BAI.oaT. 

Id  the  direction  of  chemical  mineralogy  the  moat  important  advances 
that  have  been  made  are  in  the  artiflcial  formation  of  minerals.  This 
is  a  Bobject  to  which  the  French  miDeralogiBt«  and  chemists  have  es- 
pecially devoted  themselrea,  and  the  resnlts  they  have  attained  are 
most  remarkable.  Some  of  the  more  recent  achievements  in  this  line 
are  the  making  of  analciu,  leucite,  gaylnsaite,  opal,  wurtzite,  scorodite, 
Ac.  It  woald  not  be  appropriate  to  disonss  here  the  methods  employed 
in  these  or  similar  cases,  bnt  attention  may  properly  be  called  to  a  work 
on  tiie  subject  by  Fonqa4  and  L^vy  entitled  Syntkiae  de»  MinSramae  vt 
de»  Rochet.  These  aathors  have  already  themw^lres  performed  some  <^ 
the  moat  important  of  the  synthetic  experiments,  and  they  have  nov 
pnbliahed  a  T<dame  of  420  pages  octavo,  in  which  all  prevlons  results 
are  brought  together.  The  work  is  admirably  constructed,  giving  a 
summary  of  the  methods  employed,  a  discnsxion  of  the  principles  ia- 
volved,  as  well  as  of  tbe  value  of  the  Bynthetio  method,  and  fhrther,  a 
statement  of  the  artificial  production  of  the  individual  species,  with  foU 
references  to  previous  experimenters  and  obBervers.  This  valuable  work 
cannot  bnt  act  as  a  stimulus  to  fnrther  the  development  of  a  most  im- 
portant  branch  of  mineralogy,  which  has  a  wide  bearing  not  only  upoa 
this  science  itself,  bnt  beyond,  npon  geology  and  chemistry. 

The  analytical  method  has  also,  as  of  old,  been  followed  most  indns- 
trionsly  in  the  past  two  years,  and  the  result  has  been  to  settle  the 
composition  of  some  minwals  in  cases  where  it  has  long  been  doabtlalt 
and  to  throw  light  on  many  obsonre  points.  Among  the  many  cases 
coming  under  this  head  may  be  mentioned  the  work  of  Penfield  on 
amblygonil«,  in  which  he  shows  that  the  many  varieties  of  the  species 
all  conform  to  the  same  general  formula,  although  differing  in  the  amount 
of  fluorine  and  water  they  contain,  the  latter  increasing  as  the  former 
diminishes.  He  explains  this  variation  by  assuming  that  hydroxyl 
comes  in  to  replace  the  fluorine  to  a  greats  or  less  extent  The  same 
chemist  has  also  settled  the  doubtful  comi>oBition  of  monazite.  Early 
analyses  showed  t^e  presence  of  a  considerable  amount  of  tborinm,  while 
some  later  ones  have  afforded  no  tborinm  at  all.  Penfleld  has  proved 
that  the  mineral  is  a  simple  phosphate  of  the  metals  of  the  cerium 
group,  the  thorium  being  due  to  admixed  thorite.  He  analyzed  sam- 
ples of  monazite  from  different  American  localities,  and  showed  that 
while  all  afforded  thorium  in  widely  different  amounts,  the  silica  pres- 
ent also  in  each  case  4'as  sufficient  to  unite  with  the  thorium;  more- 
over, thin  sections  showed  the  existence  of  a  foreign  mineral  which 
gelatinized  with  acids.  The  doubtful  relations  of  the  minerals  of  the 
cryolite  group  have  been  made  clear  by  the  chemical  work  of  Brandl 
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and  the  crystallograpbica]  work  of  Orotb.  The  species  tbomsenolite 
sod  pacbDolite,  which  have  ofteo  been  confoimded,  are  showa  to  be 
distinct  both  in  form  and  in  composition.  Gathrein  has  examined  the 
minerals  c&lled  lenooxene  and  titanomorphite,  both  of  which  are  altera- 
tion minerals  of  titanic  iron  or  of  mtile,  and  has  shown  that  tbey  are 
really  identical  with  the  common  mfnersJ  tltaaite.  It  will  be  remem- 
bered that  Lasaolz  attempted  to  set  ap  titanomorphite  as  an  independent 
^species  on  the  groond  that  it  was' simply  a  new  caldnm  titanate,  bat 
tbe  analysis  of  BeltendorfF,  on  which  the  conclusion  was  based,  is  shown 
to  have  been  inaconrate. 

The  gaaeons  inclasions  in  smoky  qnartz,  especially  that  of  Braoch- 
Tille,  have  been  studied  microscopically  by  the  late  Dr.  Hawes,  and 
chemically  by  Prof.  A.  W.  Wright  W.  E.  Hidden  has  also  described 
Iiage  fluid  cavities  in  the  quartz  of  North  Carolina.  The  Bianchville 
qoartz  is  ^own  to  be  exceptionally  rich  in  cavities  with  liquid  carbon 
dioxide,  so  mnch  so  that  a  ^in  fragment  broken  ofif  by  a  tap  of  a  bfunmer 
Beparatee  with  explosive  force,  and  a  fragment  held  in  the  dune  of  a 
Bunsen  burner  flies  to  pieces  with  great  violence.  The  analysis  of  these 
gases  by  Wright  has  proved  the  presence,  besides  the  carbon  dioxide, 
of  nitrogen,  sulphoreted  hydrogen,  ammonia,  sulphur  dioxide,  and  flno- 
rine. 

Bamberger  has  shown  that  the  pioranaloite  of  Bechi,  supposed  to  be 
a  distinct  mineral,  is  ordinary  analcite,  containing  only  a  trace  of  mag- 
Desia.  H.  ^Sgren  has  proved  the  presence  of  both  chondrodite  (mono- 
clinic)  and  homite  (orthorhombio)  in  Sweden,  and  he  has  attempted 
to  establish  thechemical  composition  of  these  two  closely  related  spe- 
cies, as  also  ot  the  third  species  of  the  group,  called  cltnohnmite.  It 
will  be  remembered  that  these  are  equivalents  of  Scaochi's  three  types 
of  Tesuvian  humite:  type  Ishnmite,  type  11=  chondrodita,  and  type 
111=  clinohumite. 

The  chemical  composition  of  the  zinc  silicate,  calamine,  has  been 
established  by  Fook.  He  shows  that  it  remains  unchanged  at  3^° 
O.,  and  loses  its  water  only  at  a  red  heat;  the  water  consequently 
is  not  to  be  regarded  as  water  of  crystallization,  but  the  true  formula  is 
Ht  Zut  Si  0(,  it  being  thus  a  basic  silicate  with  an  oxygen  ratio  of  3 : 2  like 
sndalusite.  A  similar  change  had  already  been  made  earlier  in  the 
method  of  viewing  the  composition  of  the  copper  silicate  dioptase. 

Dr.  Oenth  has  published  some  new  observations  bearing  upon  the 
subject  of  the  alteration  of  comndnm,  a  subject  to  which  he  devoted  an 
extended  and  important  memoir  in  1873.  Some  of  the  cases  noted  by 
bimare:  (1)  Comndnm  altered  to  spinel.  At  the  Carter  mine,  Madison 
County,  'Sorth  Carolina,  comndnm  is  (bund  in  white  and  pink  crystals 
and  in  irregular  grayish-white  or  white  cleavage  masses  enveloping  a 
variety  of  a  delicate  pink  color ;  this  corundum  is  often  more  or  less 
completely  changed  to  a  massive  greenish  black  spinel  of  a  floe  granular 
Btmcture,  bat  rarely  showing  octahedral  crystals  in  the  compact  mass. 
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The  corDDdam  of  Shimersville,  Pa.,  ia  also  in  part  altered  to  spinel.  (2) 
Cornndum  altered  to  zoisite.  A  Dew  locality  is  mentiODed  in  Towus 
I  Goanty, Georgia.  (3)AlteredtofeldBparandniica(daiuoDrite).  At  Pres- 
ley mine,  Haywood  Goanty,  Nortb  Garolina,  feldspar  and  mica  have 
been  observed  as  alteration  prodacts  of  corondam  ;  the  larger  crystals 
of  the  latter  mineral  are  of  a  grayish- blue  color  and  contain  patches  of 
a  whit«,  oleavable  feldspar  often  sorronnded  by  mica.  In  other  caaes  a 
small  nnoleas  of  the  original  mineral  is  snrronnded  by  an  anreole  of  deli- 
cate snbfibrooB  mica.  One  crystal  of  mnsoovite  contained  in  the  center 
remnants  of  a  smooth  bluish-gray  oleavable  conindam ;  another  mass 
resembled  a  coarse  granite,  oonaietingof  E^bite,  moacovite,  and  scattered 
remnanteof  grayish-blae  cornndum.  At  Belts'  Bridge,  Iredell  Goanty, 
North  Garolina,  large  crystals  of  comndam  one  foot  in-diameter  occur 
which  are  more  or  less  completely  altered  to  mica,  though  they  also 
contain  radiating  masses  of  black  tourmaline.  From  the  mica-schists 
near  Bradford,  Ooosa  County,  Alabama,  fine  hexagonal  cryst^  have 
been  obtained,  consisting  of  a  central  part  of  comndam  of  a  brown  ot 
bronze  color,  inclosing  grains  of  menaccanite,  and  snrroondiDg  this  is 
a  perfect  ring  of  sabflbrous  greenish-white  mica ;  other  crystals  are  al- 
most entirely  altered,  often  being  flattened  ont  and  so  forming  nodules 
in  the  mica-schist ;  the  mica  is  sometimes  scaly,  sometimes  very  fine- 
grained and  compact.  Flattened  nodnles  of  mica,  inclosing  a  Duclens  of 
corundum,  also  occur  at  the  Haskell  mine,  Maeon  County,  North  Caro- 
lina. Varioos  new  localities  are  also  given  of  (4)  comndam  altered  to 
margarite.  From  Shonp's  Ford,  Burke  County,  North  Carolina,  speci- 
mens showing  (5)  the  alteration  to  tibrolite  have  been  obtained ;  they 
consist  of  brown  corundum  with  a  tbiu  shell  of  flue  fibrous  radiating 
white  flbrolite.  Comndam  altered  (6)  to  cyanite  has  been  noted  from  • 
Stateeville,  Iiedell  Goanty,  North  Carolina;  the  specimen  consisted  of 
a  nucleus  of  pink  corundum  with  pale  blue  cyanite  crystallized  about  it 
and  presumably  having  resulted  from  its  alteration ;  iu  another  speci- 
men fix>m  Wilkes  Gonnty,  North  Carolina,  the  cyanite  was  still  fiirtber 
altered  to  mica. 

Notes  of  work  by  students  in  the  laboratory  of  the  University  of 
Virginia,  recently  pabliehed  as  a  contjnnation  of  a  series  commenced 
several  years  since,  contain  some  points  of  interest.  An  analysis  is 
given  of  the  allanite  £rom  Bedford  County,  Virginia,  by  Page,  the  re- 
sults of  which  are  remarkable  as  showing  the  presence  of  over  50  per 
cent,  of  the  oxides  of  the  cerium  metals ;  analyses  are  also  given  of  the 
belvtte  recently  discovered  near  Amelia  Conrt-House,  Virginia  (see 
beyond),  of  mimetite  &om  Nevada,  asntph-antimoDite  <rf' copper  and  sino, 
near boumonlte, from  ParkGoanty,Golorado;  of  fergnsonite, samarskite, 
orthite  from  North  Garolina ;  of  metallic  iron  found  in  small  flattened 
scales  in  the  alluvial  washings  of  Brush  Creek,  Uontgomery  County, 
Virginia,  of  native  palladium  gold,  containing  8.2  per  cent  palladium, 
from  Tagnaril,  near  Sahara,  Minas  Oeraes,  Brazil. 
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An  important  memoir,  containiag  the  result  of  Dnmeroos  chemical 
analyseson  the  sodalite-syeDite  and  tbeassociated  minerals  of  the  Tnnagd- 
liaiflk  and  Kangerdluarsnk  fiords  of  Soatbern  Greenland,  has  been  pnb- 
lisfaed  by  J.  LoreozeD,  of  Copenhagen.  Tbe  chief  constituents  of  the 
rock  areagreeuish  vhite  feldspar,  arfvedsouite (andsegirite) and sodalite; 
there  also  occur  endialyte,  nepfaelite,  lepidolite,  ffiQtgmattt«,  and  a  new 
mineral  called  steenstrupine  (see  beyond) ;  also  at  one  spot  ilvatte  vitli 
calcite;  and  finally  some  zeolites,  in  particular  analcite  and  natrolite. 
Analyses  are  given  of  most  of  the  minerals  mentioned.  It  is  especially 
interesting  to  note  that  tbe  association  of  minerals  is  nearly  identical 
with  that  observed  in  the  syenite  of  Langesnnde  fiord  of  Sontbem  Nor- 
way. 

4.   DIBOOTBBY  OP  NEW  Mnt£BAL  LOCALITIES. 

Not  the  least  important  advance  in  general  mineralogy  is  to  be  found 
in  the  discovery  of  new  mineral  localites.  Great  progress  has  been 
made  in  this  direction,  particntarly  in  the  western  part  of  the  IJuit«d 
States,  where  the  recent  development  of  gold  and  silver  mines  has 
brought  to  light  mnch  that  is  of  very  great  interest.  Of  general  state- 
ments of  American  mineral  regions  are  to  be  mentioned  the  following 
works:  The  mineraU  a^iti  viincra!  I'-^Uties  of  North  Carolina,  by  P.  A. 
Gentb  and  W.  C,  Kerr,  wk'.'  -..im-a  oy  W.  E.  Hiddeu  j  The  second  report 
qf  the  State  mirieralogist  of  California,  by  H.  G.  Haoks;  Notes  on  the 
mineraloffy  ofMiaaoKri,  by  Alexander  V.  Leonhard  j  Biennial  report  of  the 
State  geologist  of  the  State  of  CoU>rado,  by  J.  Aldeo  Smith.  Similar  mem- 
oirs in  regard  to  foreign  regions  are  that  by  Schmidt  on  the  zinc  de- 
posits at  Wiesloch  in  Baden,  and  by  Goben  on  the  minerals  of  tbe  region 
about  Heidelberg. 

In  the  eoathweatem  Territories  of  New  Mexico  and  Arizona  important 
mineralogical  discoveries  have  been  made.  For  example,  in  Arizona, 
Silliman  has  called  attention  to  the  occurrence  of  tbe  hitherto  very 
rare  mineral  vanadlnite  in  beautiful  crystals,  often  of  a  ruby-red  color, 
in  Yuma  County,  atlhe  Hamburg,  Princess,  and  Bed  Cloud  mines;  also 
of  fine  walfenite  at  tbe  last-mentioned  mine;  further  of  crocoite  and 
other  chromium  minerals,  with  yellow  vanadiaite,  atseveralminesiDthe 
Vulture  district;  of  jarosite  fi-om  tbe  Yulture  mine;  of  thenardite,  in 
large  deposits  from  the  Bio  Verde,  in  Marioopa  Oouuty.  W.  P.  Blake 
bas  described  beautiful  vanadinite  with  mimetite,  wulfenite,  &c.,  from 
tbe  Castle  Dome  mines,  Yuma  County.  Various  interesting  copper 
minerals  have  been  obtained  &om  tbe  Copper  Queen  mine,  Pintd  Connty ; 
eryatallized  silver,  argentite,  &c,  fh>m  the  Silver  King  mine;  beautiM 
dioptase,  almost  equal  to  that  from  the  Kirghese  steppes,  from  near 
Clifton.  The  ancient  turquoise  locality  at  Mount  Ohalchuitl,  New  Mex- 
ico, has  been  recently  investigated  aud  good  specimens  obtained.  In 
Oregon  considerable  d^HMits  of  a  hydrous  nickel  silicate  allied  to 
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garnierite  have  been  discovered  in  Donglas  Cbanty.  The  rare  min- 
eral worteite  has  been  identified  at  tbe  origiual  Batte  mine,  Montana. 

Ono&ite  baa  been  cUscovered  at  Marysvale,  Southern  Utah,  by  New- 
berry, and  described  by  Bmsh.  Kative  lead  with  mininm  ba«  been 
described  by  W,  P.  Blake  as  occarring  in  the  midst  of  masses  of  galena, 
at  the  Jay  Gould  mine,  Altoras  Coanty,  Idaho;  the  metallic  lead  is  in 
small  ronnded  masses  or  grwns  from  oneeigbUi  to  one-qoarter  of  an 
inch  in  diameter,  also  in  irregular  reniform  bimcbes  weighing  ab  ounce 
or  more;  the  red  oxide  forms  a  coating  in  the  native  metal  The  same 
author  mentions  the  occurrence  of  orpiment  and  realgar  in  a  thin  bed 
in  the  horizontal  sedimentary  formations  underlying  lava  in  the  Coyote 
district,  Iron  Gonnty,  Utah. 

The  minerals  of  Colorado  have  been  studied  by  Cross  and  Hillebrand, 
by  K6nig,  by  M.  W.  lies,  and  others.  The  first-mentioned  authors  have 
given  a  complete  description  with  analyses  of  the  zeolites  of  Table  Hoon- 
tain,  near  Oolden ;  they  have  also  described  the  occorrenoe  of  phenacite, 
of  topaz,  of  zircon,  and  of  sevenJ  minerals  of  the  cryolite  grobp  in  the 
Pike's  Peak  region.  Alaskaite,  beegerite,  ilesite,  are  new  mineraJs 
from  Colorado,  descriptions  of  which  are  given  on  a  subsequent  page. 
Kdnig  has  described  jaroslte,  from  Chaffee  County. 

In  the  Sonthern  States  W.  E.  Hidden  baa  continued  his  investiga- 
tions near  Stony  Point,  Alexander  County,  North  Carolina,  and  has 
brought  to  light  man;  most  interesting  and  valuable  minerals.  The 
beautiful  emerald^green  variety  of  spodnmene,  called  hiddenite,  has  been 
found  in  fine  prismatic  crystals,  and  of  a  size  and  clearness  affbrdiug 
gems  which  are  highly  valued.  The  same  locality  has  afforded  splendid 
emeralds  in  crystals  up  to  10  inches  in  length ;  they  are  not  often  clear 
enough  for  use  in  jewelry,  but  in  size  and  beanty  of  color  they  are  unique 
among  mineralogical  specimens.  Splendent  mtiles,  highly  modified  and 
brilliantly  polished  quartz  crystals  accompany  the  emeralds,  also  fine 
monazite,  allanite,  and  other  species.  Monazite  has  been  obtained  from 
the  gold  washings  at  Brindletown  and  elsewhere,  also  ja  «ttti  from  several 
localities  in  the  same  State.  Another  interestrng  locality  is  that  near 
Amelia  Oourt-Hottse,  Amelia  County,  Yirgiola.  This  has  affi>nled  lairge 
crystals  of  microUte,  up  to  several  pounds  in  weight  It  will  bo  remem- 
bered that  the  original  crystals  of  Uie  mineral  from  Massachnsetta  were 
extremely  minute,  and  to  them  tlie  name  given  was  appropriate,  as  it  is 
-  not  to  those  from  Ylrgima'.  There  also  occur  fine  columbite,  monazite 
in  large  masses,  ortbite,  the  rare  mineral  helvite,  and  other  more  oom- 
mon  species. 

In  Maine  topaz  has  been  found  in  fine  crystals,  sometimes  very  large, 
though  sparingly,  at  Stoneham,  as  first  pointed  out  by  G.  F.  Enus,  with 
triplite  and  columbite.  Korway  has  yielded  triphylite  (lithiophilite)  uid 
chrysoberyL  From  Pern,  triphylite,  columbite,  and  spodnmene  have 
been  obtained.    It  is  also  worthy  of  mention  that  tb»  famous  toonnatine 
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locality,  at  Paris,  bas  been  reopened  and  baa  offered  some  mon  good 
BpecimeDB. 

The  man;  minerals  occturiog  in  the  diabaae  dike  at  Deerfleld,  Mass., 
bare  been  exbaostively  atadied  and  described  by  Emerson. 

Hiddletown,  Conn.,  has  afforded  at  Pelton's  quarry  a  few  specimens 
of  monazite  and  samarskite. 

De  Ealb,  N.  Y.,  has  yielded  interesting  ciyatals  of  white  tonrmaline. 

In  Canada  the  locality  at  Eganrille,  Benfrew  Conoty,  Ontario,  has 
continued  to  yield  line  specimens  j  among  these  are  gigantic  crystals  of 
apatite  and  titanite,  also  large  twia  crystals  of  zir^n,  which  are  nniqae 
for  the  species.  From  Hall,  Qaebec,  floe  colorless  garnets  have  been 
obtained.  Samarskite  has  been  fonod  in  the  township  of  Brassard^ 
Bertbier  Connty,  Quebec.  Laznlite  has  be^n  analyzed  by  Hoffmann 
from  Chnrchill  River,  Eeewatin  district. 

In  regard  to  new  mineral  discoveries  outside  of  the  United  States 
and  Canada,  it  is  aonecessary  to  speak  in  detail.  Attention  may  be 
called  to  the  discovery  of  vanadates,  vaoadinite,  descloizite,  &&,  in  the 
ArgentiDe  Bepublic ;  to  the  description  by  Silliman  of  a  mountain  of 
marijte,  tbe  Cerro  de  Ueroado  of  Mexico.  Tbe  ancient  mines  recently 
reopened  at  Laarinm,  Greece,  have  afforded,  besides  tbe  commoner  zinc 
species,  also  adamite,  cabrerite,  and  several  new  species  mentioned 
liter. 

The  rare  mineral  danburite,  long  known  only  in  imperfect  imbedded 
crystals  from  Danbnry,  Conn.,  afterward  (1880)  found  in  large  and  fine 
crystals,  often  transparent,  at  Boasell,  IS.  T.,  has  now  t>een  discovered 
on  the  Skopi,  Switzerland.  The  discovery  of  this  borosilicate  is  worthy 
of  note;  the  crystals  are  small,  quite  dear,  and  have  the  same  remark- 
able resemblance  to  topaz  characl«rifitic  of  the  crystals  from  Russell; 
tbe  composition  is  identical  with  that  of  the  American  mineral.  The 
hydrous  carbonate  of  alumina,  called  daw8onit«  by  Harrington,  from 
specimens  fonnd  at  Montreal,  has  been  identified  in  Tnscany.  A  re- 
markable variety  of  tonrmaline  containing  chrominm  has  been  described 
from  tbe  Urals.  Euclase  and  phenacite  have  been  obtained  from  the 
Alps.  Beantiftd  blue  opals  are  now  brought  from  Queensland ;  their 
oGcorreDce  has  been  described  by  Bobertson  in  the  Proceedings  of  the 
Philosophical  Society  of  Glasgow  for  1881-82. 

5.  KEW  UINEBALS. 

Tbe  fblHnrlng  pages  contain  brief  descripttons  of  the  minerals  an- 
nounced as  new,  during  the  past  two  years.  Only  a  small  portion  of 
these  have  characters  snffloieutl;  distinct  to  justify  their  being  accepted 
as  tme  new  species.  The  list  is  arranged  in  alphabetical  order,  and  the 
names  of  t^e  most  clearly  defined  species  are  printed  in  small  capitals, 
the  others  italics. 

At.  A  HIT*  me. — A  massive  mineral  with  metallic  luster  and  whitash 
lead-gray  odor.    It  contains  sulphur,  bismuth,  lead,  silver,  and  copper; 
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aad  the  cbemicid  formnlft  is  analogoaa  to  tbat  of  miargyrite  with  bis- 
mntb  in  tbe  place  of  atitiinony.  It  is  described  by  Konig  as  occor- 
ring  intimately  mixed  witb  barit«,  chalcopyrite  and  tetrafaedrite  at  tbe 
Alaska  mine,  PongbkeepsJe  Golch,  Colorado.  Silberwismuthglanx  is  a 
Dame  given  by  Bammelsberg  to  a  cloeely  related  mineral  fhim  Moro- 
cocba,  Pera;  it  contains  only  aulpbor,  bismath,  and  silver. 

AnnebOdite. — A  mineral  occarriog  in  priematic  crystals  closely  re- 
sembling colnmbite  in  babit  and  in  angles.  It  has  a  black  color  and 
sabmetallic  laster.  In  composition  it  is  very  near  samarskite,  and  the 
describer,  Brcigger,  regards  it  as  bearing  tbe  same  relation  to  colambite 
wbicb  samarskite  bears  to  tantalite,  found  in  a  pegmatite  vein  at  Anne- 
rijd,  near  Moss,  N'orway. 

Aretolite,  —A  mineral  of  donbtfnl  character,  only  interesting  becatise 
of  its  soorce,  Hvitbolm  near  Spitzbergen.  Tbe  name  indicates  tbat  it 
comes  from  the  Arctic  It  has  tbe  prismatic  angle  of  the  amphibole, 
while  in  composition  it  appears  to  be  near  prehnite.  The  descritier  is 
Professor  Blomstrand  of  Lnnd,  Sweden. 

Balvraidite. — A  name  given  by  Heddle  to  a  supposed  homogeneons 
substance,  having  a  saccbaroidal  stractnre  and  pale  purplish-brown 
color,  which  was  loand  in  tbe  granolar  limestone  of  Balvruid,  Invemess- 
shire,  Scotland.  An  analysis  makes  it  a  hydrous  silicate  containing  alu- 
mina, iron  sesqnioxide,  lime,  magnesia,  and  alkalies.  It  has  not  yet  been 
shown  to  be  a  distinct  mineral. 

Bebgeritb. — Occurs  in  elongated  isometric  crysttds,  also  maseive, 
with  a  brilliant  metallic  Inster  and  gray  color.  In  composition  it  is  a 
snipho-bismnthite  of  lead.  It  is  deacribed  by  Ednig  as  occnrring  at 
thf>  Bailie  Lode,  near  Grant  P.  O.,  Park  County,  Colorado,  and  is 
named  for  Mr.  Hermann  Beeger  of  Denver. 

BergamoMkite. — A  variety  of  amphibole  remarkable  becaoae  eontain- 
ing  almost  no  magnesia.  It  is  described  by  Luochetti  as  occnrring  in 
quartzose  hornbleode-porpbyry  at  Monte  Altino,  province  of  Bergamo, 
Italy. 

Berlauite, — A  name  given  by  Scbrauf  to  a  cbloritic  substance  filling 
cavities  between  granite  and  serpentine,  found  in  the  serpentine  region 
near  Bndweis,  Sonthem  Bohemia.  It  is  near  other  members  of  the 
vermicatite  group,  bat  baa  not  yet  been  shown  to  be  a  distinct  min- 
eral. 

Brackebutchite.  —  A  hydrous  vanadate  of  lead,  ocmtaining  small 
amountfl  of  iron,  manganese,  and  copper;  related  to  desdoicite.  It 
occurs  in  small  prismatic  crystals  of  a  black  color,  with  other  vana- 
dium minerals  in  the  State  of  Cordoba,  Argentine  Bepnblic.  Named 
by  Doring  after  Dr.  BrackebuBcb  of  Bnenos  Ayres. 

Buntenin. — See  below  under  fcienuerite. 

0HAI.0OMEH1TE.  —  OccuTs  in  bright  blue  monoclinic  crystals,  and 
oryetaUine  cmBta.  In  composition  it  is  a  hydroos  selenite  of  oomter. 
The  describem,  Des  Cloizeaux  and  Damoor,  speak  of  it  aa  foond  with 
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Torioiu  seienidea  of  silver,  copper,  and  lead  from  tbe  Gerro  de  CacheaU^ 
Mendoza,  ArgeotiDe  Bepnblicj  it  has  resulted  from  tbe  alteration  of 
these  minerals. 

Oobaltomenite. — According  to  Bertrand  this  is  a  cobalt  sdeoite  from 
OacheDta,in  the  Argentine  Bepablio.  It  occurs  in  minate  rose-red  crys- 
trals,  resembling  erythrite  in  appearance. 

Coagyrite. — ^A  mineral^ear  amphibole  in  form,  bat  triclinic  in  form 
and  having  a  prismatic  angle  (cleavage)  of  only  114°.  In  composition 
it  approaches  some  very  ferruginous  amphiboles.  Described  by  Foerst- 
uer  as  found  imbedded  in  the  liparite  lavas  of  the  island  of  Pantellu-ia 
(ancient  name  Cossyra).  . 

Craigtomte. — ^A  name  given  by  Heddle  to  a  blae-black  eubstuice 
forming  dendritic  stains  on  red  granite,  in  tbe  quarry  of  Oraigtou,  Hill 
of  Fare,  Aberdeenshire,  Scotland.  An  analysis  gave  ainmina,  iron 
sesqnioxide,  manganese  protoxide,  magnesia,  and  fdkaliee.  It  Is  not  a 
mineral,  and  the  name  deserves  no  recognition. 

Cj^rvsite. — A  supposed  new  iron  sulphate  of  doubtful  character;  de- 
BCiit>ed  by  Beioscb.  It  occurs  in  larger  quantities  in  an  impure  con- 
dition incmsting  the  side  of  a  hill  in  the  western  put  of  Cyprus.  It  is 
soft,  chalk-like  in  consistency,  and  of  a  yellowish  color. 

Datinezite. — ^Announced  by  Forir  and  Jorissen  as  a  new  iron  phos- 
phate related  to  delvauzite,  but  not  yet  folly  described.  It  is  fh>m  the 
ampelite  of  Argentean,  Belgium,  and  occurs  in  yellowish-white,  nodular 
masses  of  earthy  aspect. 

I>(»igbuUe.—A  hydrous  chloride  of  potassium  and  iron  Izom  the  salt 
mines  of  Douglass  ball,  Qermany;  described  by  Ocbsenios  and  Preoht. 
It  seems  %o  be  essentially  the  same  as  tbe  Yesuvian  mineral  called 
erythrosiderite  by  Scacchi. 

Dumortierite, — A  silicate  of  alumina  occurring  in  prismatic  crystals 
of  a  light  blue  color,  also  in  fibrous  forms  imbedded  iu  blocks  of  gneiss 
at  Chaponost  near  Lyons,  France.  Xamed  for  tbe  paleontologist,  M. 
Eugene  Dnmortier. 

EdtKOTUonite. — A  compound  of  nickel  and  iron  identified  by  Flight  in 
tbe  meteoric  iron  of  Melbourne,  Australia,  and  regarded  as  a  new  and 
distinct  mineral. 

imonite.—A  name  attached  by  Heddle  to  a  pale  yellow  unctuous  pow- 
der from  the  gneiss  of  Ellon,  Aberdeenshire,  Scotiand.  It  ia  an  impure 
hydrous  silicate  of  magnesia,  not  a  distinct  miueral. 

Enopkite. — A  name  given  by  Scbrauf  to  a  cbloritic  variety  of  serpen- 
tine, related  to  the  hallite  of  Cooke.  The  specimens  analyzed  were 
from  the  serpentine  region  of  Southern  Bohemia,  near  Budweis. 

Erilite. — A  name  given  by  H.  C.  Lewis  to  minute  acicalar  crystals 
occurring  as  inclusions  in  quartz  from  Herkimer  County,  Sev  York. 
Their  chemical  nature  was  not  determined;  there  is  every  probability 
that  they  belong  to  some  well-known  species. 

ErtfthrasiTtcite. — A  mineral  occurring,  according  to  Damonr,  in  thin 
H.  Mis.  26 35 
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cryBtalline  plates  In  the  lapis  lazali  ftt)m  Siberia.  They  have  a  red  color, 
and  cbemically  contain  suiphnr,  zinc,  and  manganeae.  Des  Cloizeanx, 
on  tlie  basis  of  an  optical  uzamination,  regards  it  as  probably  a  man- 
ganesian  variety  of  wurtzite. 

GunniaoKite. — A  uame  given  by  Olarke  and  Perry  to  a  sapposed  new 
mineral  from  near  GnnnisoD,  Colo.  The  sabstance  examined  was  mas- 
sive and  bad  a  deep  purple  color.  It  contains  calcium  fluoride,  silica, 
lime,  alumina,  &c,  and  is  probably  either  an  altered  or  a  very  impore 
flaorite.    It  is  not  a  distinct  nriuv^l- 

Hieratite. — According  to  Coesa,  a  potaosium  fluo-silicate.  It  forms 
with  lamellie  of  boraeic  acid  atalactitic  concretions  of  a  grayish  color 
and  generally  spongy  textnre.  The  concretions  ooutain  also  selen-sul- 
phur,  arsenic  sulphide,  and  the  ainms  of  potassium,  ciesiam,  mbidlom, 
and,  in  small  qnantities,  thalliam.  From  the  fumaroles  of  the  crater  of 
Yulcano  (Greek  uame  Hiera),  one  of  the  Lipan  Islands. 

Hydrobiotite. — A  name  nsed  by  Lewis  for  a  hydrated  biotite;  fdso 
employed,  with  a  slightly  different  meaning,  by  Schrauf,  in  bis  descfip- 
tiou  of  the  serpentine  minerals  of  Budweis,  Soathern  Bohemia. 

Ilbbite. — A  hydrous  sulphate  of  manganese  chiefly,  with'  ^so  zino 
and  iron.  The  mineral  occurs  in  loosdy  adherent  crystalline  aggregatea, 
of  a  white  color,  and  bitter,  astringent  taste.  It  is  readily  soluble  in 
water.  Occurs  in  a  siliceous  gangue,  with  sulphides  of  iron  and  zmc, 
in  Halt  Valley,  Park  County,  Colorado.  Named  after  Dr.  H.  W.  lies, 
of  Leadville. 

Kelypkite. — A  gray  serpentinons  substance  coating  crystals  of  pyrope 
from  Kremze,  near  Budweis,  Southern  Bohemia.  The  name,is  given, 
bat  without  sufiBcient  reason,  by  Schrauf. 

Kenibolitb. — A  silicate  of  manganese  and  lead,  occmring  in  dark 
reddish-brown  crystals.  The  crystals  are  minute,  and  often  grouped 
in  sbeaf-like  forms,  resembling  stilbite  (tbe  name  is  from  the  Greek 
xtvrpow,  apike).  Described  by  vom  Bath  and  Damour  as  coming  firom 
Soatbem  Chili. 

Kbennebite, — A  rare  telluride  of  gold  from  Nagyag,  Transylvania ; 
it  contains  also  a  little  silver  and  copper.  It  occurs  in  vertically 
striated  prismatic  crystals,  silver-white  to  brass-yellow  in  color,  and 
with  brilliant  metallic  luster.  It  was  first  named  Buntenin  by  Kreooer, 
but  afterwards  more  completely  described  by  vom  Rath  under  tbe 
name  Krennerite,  because  the  former  name  already  belonged  to  another 
species. 

Lautile. — Described  by  Frenzel  as  a  new  mineral  containing  sulphnr, 
arsenic,  copper,  and  silver;  from  Lauta,  near  Marienberg,.  Saxony. 
Since  shown  by  Weisbacb  to  be  a  mixture  of  metallic  arsenic  with  a 
mineral  related  to  tennantite;  the  name,  consequently,  is  to  be  dis- 
carded. 

Lennilite. — A  name  given  by  Scbranf  to  a  substance  from  Budweis, 
Bohemia,  produced  by  alteration,  which  is  near  tbe  vermtcolite  of 
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''^Ijeiuii,  Pennsylvania,  described  by  Cooke.  Sohraof  writoe  tUe  name 
Lernilite,  which,  however,  is  a  mistabe  in  orthography  for  the  form 
above  given. 

LeueochaMte. — A  white  mioeral,  with  silky  loster,  occnrring  in  slen- 
der, needle-like  crystals.  It  is  essentially  a  hydrons  arsenate  of  copper, 
having  a  composition  analogoos  to  that  of  the  phosphate  tagilite.  Do- 
scribed  by  Sandberger  and  Petersen  as  fitom  the  Wilhelmine  mine  in 
the  Spessart,  Qermany. 

Manganbrueite. — A  manganesian  vwiety  of  bmoite,  occnrring,  accord- 
ing to  Igelstrom,  in  granular  form  with  hansmannite  and  other  man- 
ganese minerals  at  the  Jakobsberg,  Sweden.  It  is  massive,  shows  no 
cleavage,  and  has  a  honey-yellow  to  brownish-ied  color,  though  perhaps 
originally  nearly  colorless. 

Hbla^Otekite. — A  silicate  of  iron  sesqnioxide  and  lead,  apparently 
related  in  composition  to  the  manganese  lead  silicate  called  kentrolite 
(see  above).  It  ocoars  massive,  with  two  cleavages ;  it  has  a  metallic 
to  resinons  loster,  and  black  or  blackish-gray  color.  It  is  found  with 
native  lead,  and  intimately  mixed  with  magnetite  and  yellow  garnet  at 
the  remarkable  mines  at  LSngban,  in  Wermland,  Sweden,  ^e  same 
locality  has  previously  fnmished  two  other  lead  silicat«8  called  hyalo- 
tekite  luid  guiomalite.  The  name  melaootekite,  given  by  LindsbrSm,- 
is  from  iiiiat,  ftlocit,  and  rifxttv,  to  melt. 

Molybdommite. — A  lead  selenfte,  named  by  Bertraud,  fitom  tioiuftSS^, 
lead,  and  fi^vij,  moon.  It  occors  in  thin,  transparent  crystalline  lamellee, 
white  or  slightly  greenish,  with  vitreous  luster.  Obtained  with  other 
Belenlnm  minerals  from  Gacheuta,  Argentine  fiepubUc. 

MONBTITB. — A  mineral  from  the  guano  of  the  islands  of  Moueta  and 
Hona,  West  Indies,  described  by  C.  U.  Shepard,  er.  It  occurs  in  mi- 
nute tridiuic  crystals,  confusedly  aggregated,  of  a  white  or  pale  yellow- 
ish color.  It  is-intimately  mixed  with  gypsum.  An  anatysis,  by  0.  U. 
Shepard,  jr.,  shows  that  it  contains  lime,  phosphoric  acid,  and  water, 
and  making  the  hydrogen  basic,  it  is  an  orthophospbate. 

MonxE^^Another  guano  mineral,  associated  with  the  above  mone- 
lite,  and  named  aft«r  the  other  island,  Mona.  It  is  intimately  associated 
with  monetite,  and  occnrs  in  an  nncrystalline,  earthy,  slightly  coherent 
form,  of  a  snow-white  color.  In  composition  it  is  a  calcium  orthophos- 
pbate, with  one  molecule  of  water. 

2fitrobarite. — Orotb  has  described  crystals  of  native  bariom  nitrate 
firom  Ohili.  They  are  in  apparent  octahedrons,  formed  of  the  plus  and 
miuas  tetrahedrons;  also  in  twins;  the  crystals  are  colorless.  The 
name  nitrobarite  was  snggested  by  H.  C.  Lewis. 

JToMriftfl.— According  to  a  preliminary  note  by  Scaccht,  a  double  fluo- 
ride of  ealdnm  and  magnesium,  occnrring  in  white  aoicnlor  crystals  in 
volcanic  bombs  in  the  tufa  of  Nocera. 

Parachlorite  and  proiochtorite. — General  terms  used  by  Scbranf  for 
eertain  groups  of  chloritic  substances  produced  by  alteration.     ~, -,,->,, Ip 
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PhytoeoUite. — ^A  black  gelatinous  faydrocarboD,  dosely  related  b> 
dopplerite,  first  described  by  T.  Oooper,  later  by  H.  O.  Lewis,  who  at- 
tached the  above  name  (from  furue,  xoUa,  or  plant-jelly).  It  vas  found 
in  astratomof  mnckonder  a  peat-bed  atScraotoii,  Pa.  Whenflistob- 
tfuned  it  vas  Jelly-like  in  consistency,  bnt  on  ezposnre  it  became 
tongher  and  elastic,  like  India  mbber,  and  when  qoite  dry  it  was  hatd 
and  brittle ;  in  the  latter  condition  it  bnms  with  a  yellow  flame. 

Plinihite. — A  name  given  by  Heddle  to  a  sabstance  of  a  deep  red  color 
and  greasy  or  dnil  loster,  forming  layers  in  amygdaloid,  from  Qninung,  in 
Skye.  It  is  an  impure  hydrons  ferraginoos  silicate  of  alumina.  There 
is  no  excuse  for  attaching  a  new  name  in  snch  a  case. 

Bezbanyite. — According  te  Frenzel,  a  new  snlpbo-trismaaiite  of  lead 
from  Bezbanya,  Hungary.  It  is  a  massive  mineral,  of  metallic  luster 
and  light  lead-gray  color.  It  occurs  intimately  mixed  with  cbalcopyrite 
and  calcite,  also  imbedded  in  quartz. 

Sosterite. — ^A  variety  of  beryl,  occurring  in  short  prismatic  to  tabular, 
doubly-terminated  crystals  of  a  pale  rose-red  color.  It  differs  somewhat 
from  the  ordinary  kinds  in  optical  characters  and  in  composition,  hut 
is  not  to  be  regarded  as  distinct.  From  the  island  of  Elba ;  deeorihed 
by  O.  Grattarola. 

8ehnet^)ergite. — A  mineral  of  doubtful  relations,  occurring  in  transpar- 
ent isometric  crystals  of  vitreons  to  adamantine  luster  and  honey-yellow 
color.  It  conteins  principally  lime  aD4  antimony,  bnt  its  exact  chemi- 
cal composition  isnnknown.  Described  by  A.Brezinaj  fromSchneeberg, 
TyroL 

Sehwchardtite. — A  name  given  by  Schragf  to  the  so-called  chiyaopia- 
serde,  from  GlSsemdorf,  Silesia. 

Semaeyite. — Briefly  described  by  Krenner  as  occurring  in  gray  metal- 
lic crystals  at  FelsSbanya,  Hnngary.  It  contains  snlpbur,  antimony, 
and  lead,  and  is  said  to  be  related  to  plagionite. 

Serpierite. — Occurs  in  minute  tabular  crystals,  ofton  groaped  into 
tufted  forms.  The  color  is  greenish  blue.  The  crystalline  form  has 
been  described  by  Des  Cloizeanx,  bnt  its  exact  chemical  compositjcm 
is  unknown.  Damour  states  it  to  be  a  basic  sulphate  of  copper  and  zinc. 
It  is  from  the  ancient  mines,  recently  re-opened,  at  Lauriam,  Qreeoe. 

Siderophyllite. — A  black  mica  f^m  near  Pike's  Peak,  Colo.,  described 
by  H,  C.  Lewis.  It  is  near  biotite,  but  is  remarkable  as  containing  25} 
per  cent,  of  iron  protoxide,  and  almost  no  magnesia. 

SUiciophite. — A  heterogeneous,  substance,  high  in  silica,  produced  by 
the  continued  alteration  of  serpentine  (derived  Arom  chrysolite)  near 
Budweis,  Bohemia.  The  name  was  given  by  Schrauf.  It  is  not  a  min- 
eral. 

Steenatrvpine. — A  mineral  described  by  Lorenzen,  from  the  sodalito 
syenite  of  Greenland.  It  occurs  massive  and  indistinotly  crystal- 
lized, perhaps  in  rhombohedrons,  of  a  brown  color;  it  is  associated 
with  lepidolite  and  eegirite.  Ohemioally  contains  chiefly  silica,  the  oxidea 


I 


HINESALOGT.  549 


of  the  rare  metals  cerinm, laQthaoiim,  didyminm,  thorium;  aim  Iron, 
limo,  soda,  &o. 

Talktriplite. — A  phosphate  of  iron  and  manganese  protozidea,  of  lim« 
and  magnesia,  perhaps  to  be  regarded  as  a  triplite,  peculiar  in  contain- 
ing lime  and  magnesia.  It  occurs  in  small  transparent  grains  of  a  yel- 
lo  V  or  yellowisb-red  color,  together  with  laznlite,  svaubergite,  and  other 
phosphates,  at  the  Horr^dberg,  in  Wermland,  Sweden.  Described  by  L. 
I.  IgelstroD).  , 

TritoiAorite, — A  vanadate  of  lead,  copper,  and  zino,  related  to  ensyn- 
chite,  described  by  Frenzel  as  from  Mexico  or  Sooth  America,  It  is  a 
massive  mineral,  with  flbroos-colomnar  Btmotore,  and  blackish  or  yel- 
lowish-brown color. 

Tyreeite. — A  name  given  by  Heddle  to  the  solnble  portion  (in  sal- 
phario  acid)  of  a  small  amonnt  of  red  mad  obtained  as  a  residue  after 
dissolving  150  pounds  of  the  camelian  marble  of  Tyree,  Scotland,  in 
hydrochloric  acid.  The  author  has  given  many  names  to  bad  minerals, 
bnt  this  is  the  worat  case  of  all. 

Uranopilite. — According  to  Weisbach  a  bydrons  silicate  of  lime  and 
nraniam,  forming  a  lemon-yellow  ocberous  substance,  at  Johanngeorgen- 
stadt,  Saxony.  The  material  analyzed  was  so  impure  that  the  existence 
of  a  new  mineral  is  yet  to  be  proved. 

UranothaUiie. — A  hydrons  carbonate  of  aranium  and  lime,  occurring 
in  confused  aggregates  of  siskin-green  color  at  JoachimsUial ;  the  form, 
according  to  Schranf,  approximates  to  that  of  aragonite.  The  same 
mineral  was  earlier  analyzed  by  Lindacker  and  partially  described  by 
Vogl. 

UranotAorite. — A  variety  of  thorite  remarkable  as  containing  10  per 
cent,  of  nraniam  oxide.  The  single  specimen  found  was  massive,  had  a 
dark-red  color,  and  resinous  to  subvitreons  laster.  It  is  described  by 
P.  Collier  as  from  the  Champlsin  iron  region  of  New  York,  bnt  tbe  exact 
locality  is  unknown. 

ZnioAiiUuiNiTB. — A  mineral  occurring  in  thin  hexagonal  plates  of 
»  white  or  slightly  bluish  color.  It  is  a  hydrons  sulphate  of  zinc  and 
alumina.  It  is  described  by  Bertrand  and  Damonr  from  the  zinc  mines 
•f  Lanrium,  Greece. 
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BOTANY. 
By  Prof.  William  G.  Farlow. 


Tbe  greatest  activity  has  been  shown  tbis  year  in  the  departments  of 
vegetable  physiology  and  anatomy  and  pablieations  describing  new  spe- 
cies of  phtenogams  and  fungi,  while  comparatively  few  works  have  ap- 
peared relating  to  algfe  and  higher  cryptogams. 

VEGETABLE  ANATOMY. 

Strasbnrgw  has  pablished  two  important  papers  on  the  stmctnre  of 
the  cell.  In  his  Theilungtvorgang  der  Zellkeme  he  describes  and  fignrea 
tbe  minute  changes  which  tbe  cell-nucleus  andergoes  daring  division, 
and  finally  concludes  that  the  division  of  the  cell  does  not  arise  prima- 
rily irom  the  division  of  the  nadeus,  bnt  rather  that  the  changes  wbioh 
tend  to  bring  about  cell-division  are  the  exciting  cause  of  tbe  division 
of  the  nnclens  itself.  In  his  second  paper,  Ba»  tmd  Wackathum  der  ZeU- 
haute,  he  treats  not  only  of  the  formation  and  thickening  of  the  cell- wall, 
bnt  also  of  the  growth  of  starch  grains,  tbe  molecular  stmctore  of  or- 
ganized stmctnree,  the  function  of  the  nucleus,  and  several  other  points. 
Many  of  tbe  facts  which  have  hitherto  been  explained  by  the  theory  of 
intossnsception  Strasbarger  now  believes  can  be  better  explained  by 
the  apposition  theory.  He  is  confirmed  in  bis  previoos  view  that  the 
nnclens  plays  an  active  part  in  the  formation  of  protoplasm,  since,  if  we 
except  the  sieve-cells,  the  nucleus  is  of  all  the  living  parts  of  a  cell  the 
most  persistent  part.  TangI  has  published  a  paper  on  the  division  of 
tbe  nucleus  and  the  cell  in  the  formation  of  the  jtollen  in  Semerocatlia 
/Wlva,  and  the  Bot  Zeitung  has  a  paper  by  Zaiewski  on  the  division  of 
the  nnclens  in  tbe  mother  cells  of  the  pollen  in  some  Liliacete.  In  the 
last-named  journal  is  also  a  paper  by  Zacharias,  in  which  he  gives  a  de- 
taUed  statement  of  the  Opinions  of  different  writers  on  the  chemieal 
nature  of  the  different  parts  of  the  nncleus  and  a  critical  review  of  the 
terminology  of  tbe  parts  of  the  nncleus.  The  chemical  character  of 
protoplasm  has  been  studied  by  Loew,  Bokomy,  and  Beinke  in  papers 
in  tbe  Sot.  Zeitung  and  elsewhere,  but  the  complications  of  tbe  subject 
can  hardly  be  followed  except  by  persons  thoroughly  versed  in  chem- 
istry. 

Two  importent  papers  have  appeared  from  Schweudeoer^— 4fw  iScAute- 
sdtetdevnd  ihre  Verstdrkungen  and  Sckeitelwachtthum  der  Phanerogamen 
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WUrzeln.  In  tbe  flrgt-named  paper  he  disccBsee  the  fonnatioD  aod 
tbickeoiDg  of  the  protectiTe  sheath  and  its  adaptation  to  climate  and 
locality ;  in  the  second  be  states  that  as  a  rale  there  are  groups  of 
scheitel  cells  in  phffiDogamio  roots,  foar  being  a  freqnent  nnmber,  al- 
tboDgb  in  Heleocharit  paluttria  there  is  s  single  cell,  and  be  denies  that 
in  the  root  there  is  a  distinct  plerom  in  the  sense  the  word  was  nsed 
by  Hansteiu.  A  new  stractare,  which  he  calls  the  coleorhiza,  has  been 
described  in  the  young  roots  of  EuctUypttu  by  BriosL  Tbe  development 
of  tbe  hoftnepfel  in  Coniferee  has  been  the  subject  of  a  controTerey  be- 
tween Sanio  aod  Bussow  in  the  Gentralblatt.  Bnssow's  original  paper 
appeared  at  Dorpat,  in  18S1,  and  this  paper  is  tbe  sabject  of  a  sharp 
criticism  by  Sanio,  to  which  Bossow  replied.  The  Annates  det  SdeneeB 
contains  French  translations  of  tbe  papers  of  Bossow  and  Janczewski 
on  the  stractare  and  development  of  sieTe-cells,  which  have  been  men- 
tioned by  as  in  reports  for  previons  years.  Tbe  Annals  also  contains 
papers  by  Tr^cal  on  large  spiral  cells  in  tbe  parenchyma  of  the  leaves 
of  Grinum;  by  Mangin  on  tbe  development  of  spiral  cells,  and  on  tbe 
origin  of  adventive  roots  in  Monocotyledons;  and  a  paper  byTesqne 
00  the  iwssibility  of  characterizing  species  by  means  of  their  histo- 
logical strnctnre,  followed  by  another  paper  in  which  he  applies  this 
principle  to  the  Capparidtusea,  and  shows  that  the  species  and  groaps 
classified  on  an  histological  basis  correspond  closely  to  those  formed 
in  the  asnal  manner  from  morphological  characters.  In  bis  Anaiomie 
der  Saumrinden,  Joseph  Mceller  describes  the  anatomical  stractare  of 
the  bark  of  392  different  species  of  plants.  In  the  third  part  of  his 
Beitrage  zur  Morphotogie  det  Btattet,  Goebel  treats  of  the  arrangement 
of  the  stamens  in  certain  flowers.  Under  tbe  title  of  Beitrage  enr 
allgemeinen  Morphologie  der  Pflanzen,  Fr.  Schmitz  gives  to  tbe  botanical 
world  miscellaDeons  matter  left  by  Hanstein,  who  at  the  time  of  his 
death  contemplated  writing  an  extensive  work  on  general  morphology. 
On  the  sabject  of  vegetable  embryology  should  be  mentioned  Lodwig 
Koch's  Entwictcelung  des  Sameru  von  Monotropa  hypopityn,  in  tbe  Bot 
Zeitnng;  Quignard's  Rech^ches  surlesacembrytmnairedes  Phanirogamm 
angiogperma  ;  Trenb's  Ifotes  aur  Fembryo,  le  sao  embryonnatre  et  Povnte, 
in  which  the  species  specially  studied  were  Peristyltu  grandU  aod  Avi- 
cennia  officinalis  ;  and  Bower's  "  Germination  and  Embryogeny  of  Qne- 
^m  Qiumton,"  in  Quart  Joum.  MicroK.  Tber«|lia8  also  appeared  a  work 
in  Danish  by  IT.  Wille,  on  tbe  Development  of  the  Embryo  in  Rt^pia  rot- 
tellata  and  ZannieheUia  palu»tri». 

TBOETABLB  PHTSIOLOGT. 

The  principal  general  work  on  physiology  which  has  appeared  this 
year  is  Vorlestmgen  Uber  Pfianzen-Phyaiologie,  by  Sachs.  The  author 
states  in  the  beginning  that  he  has  given  up  tbe  intention  of  pablish- 
)Dg  a  fifth  edition  of  his  SandJmehy  and  that  the  present  wwk  is,  to  a 
certain  extent,  a  snbstitate  for  a  new  edition  of  that  work.    The  sab- 
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ject  is  prefleDt«d  in  tbe  form  of  twebty-two  lectures.  Tbe  first  eleven 
treat  of  the  physiological  orgauography  of  the  organs  of  vegetatioD ; 
the  next  two  lectores  treat  of  the  general  vital  conditions  and  proper- 
ties of  plants ;  and  tbe  remainder  of  the  book  is  devoted  to  the  eobject 
of  nntrition,  which  will  be  continued  in  the  next  vohiiue.  The  second 
part  of  Detmer's  Syttem  der  Pfianzen-Pkytiologie,  published  in  Schenk's 
SandbtKh,  is  devoted  to  tbe  physiology  of  growtti.  The  continuation 
of  Tan  Tieghem's  work,  Traitd  de  Botanique,  contains  a  large  amoont  of 
information  on  physiological  subjecta. 

The  sabject  of  the  action  of  light  on  plants  and  the  relations  of 
ehlorophyl  to  tbe  plant  economy  has  not  occupied  the  attention  of 
botanists  to  the  same  extent  that  it  did  during  1881,  altbough  several 
papers  have  appeared  this  year  on  the  sabject.  Dr.  Adolph  Hansen, 
in  his  doctorate  thesis  at  Wiirzburg,  called  in  question  tbe  correctness 
of  the  views  of  Pringsheim  on  the  nature  of  hypocblorin  and  ita  re- 
lation to  ohloropbyl,  and  his  paper  was  published  at  Leipsic  this  year. 
Pringsheim  in  consequence  addressed  a  circular  to  tbe  philosophical 
faculty  of  the  University  of  Wiirzbnrg  in  supportof  his  views,  and  this 
circular,  which  is  of  a  personal  character,  was  embodied  by  him  in  an 
article  on  Chloropkyll/unetion  and  lAehtairhmg  in  der  PJiaiuse,  published 
in  Pringsheim's  Jahrlmeh.  The  paper  includes  a  summary  of  the  views 
of  botanists  up  to  the  present  day  on  the  subject  of  assimilation. 
Arthur  Meyer,  in  the  Bot.  Zeitung,  has  a  paper  on  tbe  nature  of  what 
Pringsheim  calls  hypochlorin-crystals,aud  another  in  the  Cektralblatt  on 
cbloropbyl' grains,  starcb-builders,  and  obromatophors.  A  summary 
of  recent  works  on  the  nature  and  function  of  chlorophyll  is  given  by 
Bonnier  in  the  Annalet  dea  Soiencea.  Pringsheim's  Jakrhuck  contains 
a  lengthy  paper  on  plant  respiration  by  Qodlewski.  Scbimper  has  a 
paper  on  Qettalien  der  SUirkebitner  und  FarbJOrper  in  the  Centralblatt. 

The  accuracy  of  Darwin's  views  on  the  action  of  the  root-tip,  advanced 
in  his  "Power  of  Movement  in  Plants,"  had  been  called  in  question  by 
Wiesuer,  and  this  year  two  pupils  of  Wiesner,  Bnrgerstein  and  Toma- 
schek,  have  published  articles  on  the  sensitiveness  of  the  roottip,  in 
which  they  agree  with  Wiesner  in  believing  that  there  is  do  intrinsic 
power  in  the  tip  by  means  of  which  it  tends  to  grow  away  fivm  an  object 
pressing  against  it.  Eirchner,  on  the  other  hand,in  studying  the  same 
sabject,  thinks  that  the  conclusions  of  Darwin  are  correct.  A  paper  by 
Darwin,  was  presented  in  March,  before  tbe  Linnean  Society,  on  the 
<*  Action  of  carbonate  of  ammonia  on  the  roots  of  certain  plants."  In  Ji>u- 
pkorbia  jwplus  a  clond  of  fine  granules  is  formed  in  tbe  root-cells,  even 
when  the  carbonate  is  dissolved  1  part  to  10,000  of  water.  In  Cyclamen 
the  roots  are  turned  green  by  tbe  carbonate.  At  the  same  time  Darwin 
also  presented  a  paper  on  the  "Infinence  of  the  carbonate  of  ammonia 
on  ehlorophyl  bodies.**  Dr.  EmU  Detiefsen,  in  a  paper  on  what  Darwin 
has  called  the  "  brain  function"  of  tbe  root,  in  tbe  Proceedingt  of  tA« 
yfirUbwg  Laboratory,  concludes  that  the  wfaole  of  the  growing  part  of 
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the  root,  and  not  merely  the  tip,  in  conseQaeoce  of  onequally  dietribated 
moisture,  bends  in  the  direction  of  the  greater  moisture. 

Sachs,  in  his  second  paper  on  Staff  und  Form  der  PfUmutiorgane,  takes 
ooca^on  to  criticise  sharply  the  statements  of  TScbting  in  his  Orgmi- 
bildung  im  PflanzenreUA.  Detle&en  in  the  Wirtzburg  Proeeedingt  of- 
fers a  mechanicaf  explanation  of  the  ezcentrio  thickenings  of  woody 
stems  and  roots,  and  Kny  has  also  published  an  elaborate  paper  on  the 
thickening  of  woody  axes  and  its  dependence  on  external  inflnencea. 
In  the  second  volnme  of  Bchenk's  Sandbuoh^  Haberlandt  haH  a  treatise 
on  the  Phs»iohgi«ohen  Leittungen  der  PJlanzmgewebe,  which  is  an  elabo- 
ration of  the  subject  of  the  physiological  significance  of  the  difTerent 
histological  systems  of  plants  from  the  point  of  view  first  adopted  by 
Schwendener  in  his  Mekanitche  Prinoip  de»  Monoeotyledonea  Baua. 
Gnnningham,  in  the  Quart.  Joum.  Micros.,  and  Qardiner,  in  the  Proe. 
Boyal  8oo.f  state  that  by  means  of  reagenta  which  contract  the  proto- 
plasm in  contractile  organs,  especially  in  the  pnlTinns  of  the  petioles 
of  the  sensitive  plant,  there  is  a  direct  commanication  of  the  protoplasm 
of  adjacent  cells  through  pits  in  the  cell  walls. 

"the  relations  of  plants  to  insects  and  the  contrivances  for  cross-fer- 
tilization in  dififerent  species  have  been  studied  by  a  number  of  botaniste, 
including  several  in  this  conntry.  Hermann  MQller  has  a  third  p^  of 
bis  Weitere  BeobaohtVTtgen  Uber  B^ruchtung  d«r  BlKmeu  durch  TnaecttH,  in 
which  the  arrangements  for  crossing  in  a  considerable  nnmber  of  species 
are  given  br  detail,  and  also  a  paper  on  the  "Relation  of  the  Honey-bee 
to  FlowM^"  in  which  he  states  that  the  bee  assists  not  only  in  thecrossing 
of  insectivorous  but  also  of  anemophilons  flowers.  In  the  Bot.  Zeitung, 
Miitler  describes  the  biological  significance  of  the  arrangements  for 
crossing  in  Bremurtit  ^ectabilU,  In  a  paper  in  the  Proo.  Nat  BUU 
800.  of  Boston ,  by  Trelease,  on  the  "Stmctores  which  favor  cross-fertiliza- 
tion In  several  plants,"  he  explains  the  arrangements  for  fertilization  in 
several  obscure  cases  which  have  not  been  hitherto  well  studied  by  bot- 
anists, more  particularly  in  the  Erieacea  and  Proteacece.  Trelease  also 
has  a  paper  in  Am,  Natttraliat,  on  the  "Heterogony  of  Oxalis  violaoea," 
and  in  the  Bot.  OazetU  is  a  discussion  by  Trelease  and  A.  F.  Fcerste  as  to 
the  character  of  the  dichogamy  in  Umbellifera.  The  Am.  Noturttiiat  has 
a  paper  by  J.  E.  Todd  on  the  flowers  of  Solanvm  rostralum  and  Cauia 
ckamaeritta  with  reference  to  cross-fertilization.  F.  Lndwig,  in  Aommm, 
hints  that  in  Philodendron  bipinnatifidum  fertilization  may  be  aided  by 
snails.  The  subject  of  caprifioation  is  treated  in  an  elaborate  paper  by 
Solms-Laubaoh ;  and  inKotmot  Fritz  Miiller,  under  the  title  of  Caprifitmt 
und  Feigenbaum,  gives  the  results  of  his  observations  on  the  fertility  of 
fig  trees  in  Brazil.  "  Insectivorous  plants"  are  described  by  Bchimper  in 
the  Sot.  Zeitunffy  the  species  observed  belonging  to  the  genera  Surra- 
{tenia,  Drosera,  and  Utrieviaria. 


D.gitizecbyG00glc 


FEBMBNT8  AND  BA.CTBBU. 

Host  of  tbe  Teiy  Domeroas  papers  on  bacteria  bave  treated  the  sab- 
ject  from  a  purely  medical  poiDt  of  view.  Of  those  having  also  a  botan- 
ical interest  the  most  important  are  two  papers  by  Bobert  Koch.  The 
first  paper,  Ueber  Tuberculote,  published  in  the  Berlin  Mediein.  Woeken- 
sekriftf  contains  a  description  of  a  new  BaciUtu,  which  is  shown  by 
means  of  inocnlations  to  be  tbe  cause  of  tobercnloas  dise^riS,  which 
Eocb  shows  to  be  contagions  rathertban  hereditary.  The  second  paper, 
Vd>er  die  MilzbraKdimp/ung,  is  a  pamphlet  pablisbed  in  reply  to  tbe 
address  delivered  by  Past«orat  Geneva,  in  September,  before  the  inter- 
national hygienic  congress.  In  his  address  Phstenr  replied  to  the 
strictures  npon  his  work  made  by  Koch  in  tbe  Mittheil.  aus  dem  Kaiier- 
lieh.  OaundhciUamU,  issued  in  1881.  Tbe  reply  of  Koch  is  impor- 
tant from  a  botanical  point  of  view,  because,  while  criticising  tbe  inao- 
cnnu^  of  some  of  Fastear's  investigations,  be  admits  that  it  is  possible 
by  means  of  cultures  to  produce  a  harmless  form  of  BaeiUua  from  a 
pathogenic  form ;  in  other  words,  he  admits  in  the  present  paper  what 
he  denied  in  his  paper  in  the  QetvndheiUamtt,  viz,  tbe  possibility  of 
changing  tbe  pathogenic  character  of  a  fungus  Uke  Badllvt  anthradt 
by  changing  its  conditions  of  growth,  and  thns  practically  acknowledges 
the  truth  of  the  view  upheld  by  Pasteur,  Naegeli,  and  Buchner.  Tbe 
practical  method  of  producing  a  harmless  Badllua  for  vaccination 
from  a  pathogenic  BaeilluB  may  hereafter  be  considered  as  at  least  pos- 
sible, even  if  the  method  at  present  pursued  by  Pasteur  is  not  alto- 
gether satisfactory.  In  the  Froe.  Roy.  Soc.,  Dr.  W.  Roberts  states  that 
be  collected  in  glass  globes  the  air  expired  by  patients  suffering  with 
phthisic  and  found  constantly  bacteiial  forms. 

The  Comptea  i£«mdua  contains  several  references  to  pathogenic  bacteria. 
PasteoT  presented  a  report  on  the  results  of  inoculation  for  splenic 
fever  in  85,000  cases,  showing  the  reduced  percentage  of  death  in  con- 
sequence of  the  inoculation.  Pasteur,  in  cot^onction  with  Chamber- 
land,  Baox,  and  Tbuillier,  reports  on  tbe  nouveatut  faits  pour  urvir  it 
la  connai»aanMde  la  rage,  and  Strauss  and  Ghamberland  report  their  ob- 
servations on  cobayas,  which  seem  to  show  that,  contrary  to  the  hitherto 
accepted  opinion,  the  "  bact^ridie  charbonnense"  can  be  transmitted 
&bm  the  mother  to  the  fcetus.  Richard  describes  an  oscillarioid  para- 
site which  is  found  in  the  blood  corpuscles  in  malaria.  A  pathogenic 
S^ixophj/te  of  the  hog  is  described  by  Detmers  in  tbe  Am.  Xaturaliat. 

In  a  paper  read  before  the  Munich  Academy  Bncbner  discusses  the 
experimental  production  of  the  splenic  fever  contagion,  and  gives  an 
account  of  tbe  method  used  by  him  to  transform  the  infections  into  the 
harmless  form,  wbich  consists  principally  in  allowing  the  bacillus  to 
grow  in  the  presence  of  an  abundance  of  free  oxygen.  Naegeli,  in  a 
paper,  Zur  Umwandlung  der  Spaltpilz/ormen,  emphasizes  tbe  fact  that 
tbe  species  of  bacteria  cannot  be  distinguished  by  their  form,  but  can 
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only  be  determiiied  b;  long  and  careful  obaerrations  on  their  action 
nnder  different  physiological  and  chemical  conditioDB. 

Zopf  Btndi.-'d  the  development  of  eeveral  fllamentoaa  form's  of  Behizo- 
mycetet  and  Schizapkytee,  and  in  his  work,  Zwr  Morphologie  der  Bpalt- 
pflattzen,  as  well  as  in  a  preliminary  commonication  in  the  Botaniscbes 
Geatralblatt,  advances  the  view  that  fbrms  commonly  regarded  as  fila- 
mentous '  may  have  a  micrococcus,  a  bacterium,  a  leptotbrix,  a  spiril- 
lum, and  ^  some  oases  even  a  spirochiete  coadition,  wid  he  gives  full 
accounts  of  the  different  transformations  in  Oladothrix,  Crmothrix,  and 
several  otber  genera. 

Dr.  T.  W.  Engelmaun  has  studied  the  relations  of  bacteria  to  light 
and  air,  and  comes  to  the  conclusion  that  bacteria  collect  in  heaps 
where  there  is  a  development  of  oxygen,  and  be  also  describes  in  Pflil' 
ger's  Arckiv  a  new  species,  Bacterium  photometricum,  found  in  the 
Bhine,  in  which  he  studied  the  action  of  light,  and  found  that  it  did 
not  act  momentarOy,  but  produced  an  after  effect,  which  he  terms  pho- 
tokinetic  induction.  In  the  Centralblatt,  Haberkom  has  a  paper  on  the 
"Glenesis,  Morphology,  and  Properties  of  Pathogenic  Bacteria,"  in  which 
he  maintains  the  polymorphic  nature  of  these  organisms.  The  Ba^erui  is 
the  subject  of  a  paper  in  the  Eleventh  Report  Illinois  Industrial  ITni- 
versity,  by  Prof.  T.  J.  Bnrrill.  It  is  a  summary  of  the  known  species  of 
schizophytes,  preceded  by  an  introduction  on  the  nature  and  effects  of 
bacteria.  He  gives  full  descriptions  of  Microooccvg  amylonomu,  pear 
blight,  JIT  toxioatua  found  in  the  poison  dogwood,  and  Jf.  inteetorum 
found  in  the  digestive  organs  of  chinch  bugs. 

Two  important  papers  relating  to  the  action  of  species  of  Saoekaromg- 
ce»  in  fermentation  have  appeared  during  the  year.  In  the  reports  of  the 
Carlsberg  Laboratory,  Hansen  gives  an  account  of  the  drganisms  found 
in  the  air  at  different  seasons  near  Carlsberg,  especially  those  which 
can  develop  in  beer  wort.  He  fonnd  that  Demattum  puUvlang  ooold 
invert  sugar  to  some  extent,  and  states  that  Saccharomyces  pa*U*riania  is 
a  dangerous  organism  in  breweries  on  account  of  the  rapiditj-  with 
which  it  produces  alcoholic  fermentation  and  the  ease  with  which  it 
produces  its  endosjiores,  while  it  gives  a  disagreeable,  bitter  taste  to  the 
beer  in  which  it  is  found.  In  Cfomptes  Retidta,  Gayon  has  a  report  on 
the  action  of  some  molds  in  alcoholic  fermentation.  Some,  as  several 
species  of  Mucor,  produce  a  fermentation  tn  glucose,  bat  are  not  able 
to  invert  cane  sugar,  so  that  in  substances  like  molasses  they  can  be 
used  as  a  means  of  separating  cane  sngar  fW>m  other  sugars.  Edward 
Kern  has  discovered  a  new  ferment,  which  he  calls  Diaspora  eavcatica, 
in  a  fermented  liquor  known  as  kephir,  formed  from  milk  in  the  Can- 
casus.  Fermmtg  et  maladie;  by  E.  Duclanx,  is  a  good  general  statement 
of  the  action  of  ferments  of  Saocharomyeetea  and  Schizomyoetet,  both  from 
a  chemical  and  pathological  standpoint. 
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THALLOFHYTES. 

Fungi. — ^Papers  desoribing  aev  species  of  foDgi  have  been  excessively 
Qomeroas,  bat  tfaoee  relating  to  their  development  faave  not  been  bo 
DDjnerons  as  usual.  Of  developmental  works  mention  should  first  be 
made  of  Woronin's  beautifully  illustrated  Beitrlige  eur  Kenntni^g  der 
Ustilaginem,  which  forms  the  fifth  part  of  De  Bary  and  Woronin's  B«i- 
trdge  zur  JUorpkologie  und  Pkgaiologie  der  Pilze.  The  greater  part  of 
this  paper  is  devoted  to  the  development  of  Tubureinia  tri^italis,  and 
at  the  end  is  a  classificatioa  of  the  genera  of  Ustilaginea.  The  Bot. 
Zeitung  has  a  paper  by  Pjsch  on  the  "  Development  of  Ascomycetes,"  in 
which  the  priocipal  genera  studied  were  Polystigma,  Zylaria,  and  Clani' 
cepa.  In  the  first-named  genus  Fisch  foand  spermatia  and  trichogynes 
rcsembliDg  those  found  by  Stahl  in  Vollema,  but  no  sexuality  could  be  dis- 
covered in  the  two  last-named  genera.  Is  Qretillea  and  the  Qardener's 
Chronicle  Plowright  gives  an  account  of  his  experiments  on  the  Hetera- 
cimt  of  XJredin«te,  in  which  he  confirms  the  views  of  continental  my- 
cologists aa  to  the  connection  between  several  forms,  and  shows  fiirther 
that  the  teleutospores  of  Pucoiniagraminit  may  be  made  to  grow  diri'ctly 
ou  wheat  withoot  the  intervention  of  an  secidium.  Tbe  act  of  fertilization 
in  Achlya  and  BaproUgnia  was  treated  by  Fringsbeim  in  a  paper  read 
before  the  Berlin  Academy.  Be  differs  with  De  Bary  in  regard  to  the 
apogamic  character  of  some  of  the  species  of  tbe  genera  named  above, 
and  thinks  that  there  is  realty  a  fertilization  which  may  be  accomplished 
by  means  of  motile  masses  of  protoplasm,  which  be  calls  spermamwbse- 
Zopf,  in  a  commnnication  in  tbe  Bot.  CentraJhlatt  states  his  belief  that 
the  spermamcebfe  of  Pringsheim  are  really  parasites.  The  parasites  of 
8apro}egnia  are  described  by  Alfred  Fischer  in  Pringsheim's  Jahrbuck. 

Belating  to  the  fangi  of  this  conntry  sboold  be  mentioned  two  papers 
by  Peck  in  the  Torry  BMtletin :  "  Fungi  in  Wrong  Genera,"  where  it  is 
shown  that  Mitruta  inplata  Schw.  is  a  new  genus  of  Basidiomycetes ;  and 
an  "  Imperfectly  described  Phalloid."  New  species  of  fungi  are  de- 
scribed by  Peck  and  Ellis  in  the  Bulletin,  tbe  Bot.  Gazette,  and  Am.  UTat- 
uralitt,  and  a  new  Polyporva  is  described  in  the  Bot.  Qatette  by  A.  P. 
Morgan.  Michelia  contaius  descriptions  by  Saccardo  of  more  than  a 
hondred  species  of  American  fongi,  most  of  which  are  new. 

Tbe  most  extensive  descriptive  work  which  has  appeared  during  the 
ye^  is  tbe  Sylloge  Fungorum  of  Saecardo,  the  first  part  of  which  forms 
a  large  volume,  including  the  PeriKporiacece  »nd  a  part  of  tbe  Sphcuri-  . 
acea.  New  British  fungi  have  been  described  by  Berkeley  and  Broome 
in  Ann.  and  Mag.  Nat.  3i»t.,  and  by  Cooke  in  Qrevillea.  In  tbe  last- 
uamed  jonmal  is  a  "  Monograph  of  British  Hypomyces,"  by  Plowright 
Cktok^s  "  lUostrations  of  British  Fungi"  has  been  continned  through 
several  parts.  The  first  volume  of  Babenborst's  Krgpotogamen  Flora  has 
been  continued  during  the  year,  completing  tbe  TJredinea  and  including 
a  large  part  of  the  Hymenomycetes.    Michelia  contains  papers  on  tbe 
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Fungi  Oalliei  and  ISmgi  VeneH  by  Saocardo,  who  bas,  in  addidon, 
iBBDed  parts  28  to  32  of  bis  Fungi  Italici  J>eli»eati. '  In  Sedwigia  are 
descriptions  of  new  AKomyoeUa  by  Bebm,  and  new  Sordaria  by  Onde- 
mans.  Bainier,  in  his  Sttide  but  le»  MucorinSes,  describes  several  new 
species  of  that  order,  and  Blytt  describes  a  neir  species  of  Myxonig- 
Cete$,  Clastoderma  De  Baryanum.  The  development  of  the  sclerotium  of 
Peziza  tclerotiorum  has  been  published  by  Mattirolo  in  the  Gioni.  Bot. 
Bcbroeter  bus  notes  on  the  genus  Phsaoderma  in  the  Berieht  8chl«a. 
Geaelltck.  Fangi  rom  Sontb  America  have  been  described  by  Speg* 
gazzini ;  from  Anstralia  by  Cooke,  and  from  the  Cape  of  Good  Hope  by 
Kslchbrenner,  the  last  two  of  which  api>eared  in  OrevUtea,  The  Beoue 
Myeoiogique  contains  nameroos  notices  of  fungi  by  Boatnega&re,  includ- 
ing notes  on  the  species  included  in  Fungi  Oalliei  FxsioeaH,  which  has 
reached  the  "24th  century." 

Of  works  relating  to  the  diseases  of  plants  cansed  by  fbngi  should 
be  mentioned  B.  Hartig*8  Lehrbm^  der  Baumlerankkeiten.  Mi^lia 
contains  an  elaborate  article  by  Penzig,  Funghi  Agrumiooti,  in  which 
be  describes  all  tbe  species  of  funi;!  known  by  him  to  be  parasitic  on 
different  species  of  Citrvt.  The  diseases  of  grape-vines  have  been 
treated  by  Millardet,  Thuemen,  and  Gomes.  In  his  paper  on  PomridU 
et  Phylloxera,  Millardet  ascribes  the  rotting  of  vines  at  first  attacked 
by  Phylloxera  to  tbe  growth  of  Rhytomorpha  frtigilit,  whose  action 
on  the  roots  and  young  stems  he  describes  and  figures.  Thuemen 
ascribes  tbe  origin  of  tbe  rotting  of  the  roots  to  the  moisture  in  the 
ground.  Comes  considers  what  is  known  in  Italy  as  tbe  Mai  TSeto  to 
be  a  gummy  degeneration  like  similar  diseases  in  the  AmggdaUa, 
Prillieux,  in  tbe  Compter  Eendua,  describes  the  change  produced  in 
grapes  by  mildew.  Marshall  Ward  presented  to  the  LinuEean  Society 
the  results  of  his  later  observations  on  the  oofTee-Ieaf  disease,  giving 
still  stronger  reasons  than  before  for  considering  the  fungus  Eaniteia 
vaatatrix  to  belong  to  the  Uredinea,  Prillieux  regards  the  rot  of 
grapes  as  caused  primarily  by  Peronospora  viticola,  and  states  that 
Phoma  uvicola  follows,  but  is  not  the  cause  of  tbe  disease.  He  also 
notes  the  occurrence  of  disease  of  beets  in  France  caused  by  Pero- 
nospora Sohaehtii.  Of  worka  relating  to  disease  in  animals  cansed  by 
plants  of  a  higher  grade  than  bacteria,  we  should  mention  tbe  A<^ino- 
mykoaig  dea  Menschen,  in  which  Ponfick  describes  and  figures  a  species  of 
Actinomyces,  which  attacks  primarily  the  lower  Jaw  in  man,  causing  a 
disease  similar  to  one  already  known  to  occur  in  cattle.  The  diseases 
prodaceil  by  tbe  growth  of  species  of  Aspergillua  is  tbe  subject  of  a 
paper  by  L.  Lichthcim,  in  the  Berlin  Klinische  Wochenschrift. 

Algae. — Among  tbe  more  important  works  on  the  development  and 
general  structure  of  algie  should  be  mentioned  the  Ckromatophortn  Her 
Algen  by  Fr.  Schmitz,  in  which  he  gives  an  account  of  the  morphology 
and  development  of  tbe  coloreil  body  in  tbe  cells  of  algfe.    Tbeae 
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bodies,  which  contt^  nadel,  to  which  he  givea  the  name  of  pyreuoiUs, 
are  always  derived  iVom  some  previously  existiag  chromatophor  and 
are  not  formed  from  the  protoplasm  proper.  The  JTuovo  Oiornah  Bot, 
Ital.  contains  an  important  continnatiou  of  Borzi's  "  Morphology  and 
Biology  of  the  Phycochromacea,"  in  which  many  new  facts  of  the  growth 
and  reproduction  of  that  group  are  brought  forward.  The  paper  of  Zopf 
on  SpattpJlaiKen,  previously  mentioned  under  the  head  of  "Bacteria," 
also  contains  an  account  of  the  development  of  certain  PhyoockromMxa, 
in  which  he  finds  that  the  filamentous  species  have  also  a  glCBeocapsoid 
condition.  Pringsheim's  J'akrbuch  contains  a  lengthy  article  by  Ber- 
thold,  BeitToge  svr  Morphologie  unA  Physiologic  dt/r  Meeretalgen,  relating 
principally  to  the  development  of  the  frond.  Bostaflnski,  in  a  paper  on 
Eydrunu  und  Mtine  VencandKhafl,  givea  an  account  of  the  development 
of  that  genus  and  a  detailed  eynonymy  of  the  species  H.  peniciUatiu. 

Belating  to  the  marine  spedes  of  the  United  States,  we  wonld  men- 
tion a  desoripUoD  of  a  new  genas,  Phaoaaeoion,  and  some  new  species 
byFarlow;  "Kotes on Ifew  England  Algse,"  by  F.S. Collins;  and  "Note 
on  Arthrocladia  villosa"  by  A.  B.  Hervey;  all  in  the  Bulletin  of  the  Tor- 
rey  Club.  "  Fresh  Water  Algfe  of  the  United  States"  have  also  been 
described  in  the  BtUletin  by  WoUe. 

The  paper  by  Agardh,  TilAlgemet  8gatematik,  isau  illnstrated  acoonnt 
of  a  number  of  new  species  and  genera,  most  of  which  belong  to  the 
Chordariaoea  and  Dietyotacea.  Theeighth  monograph  of  the  Flora  and 
fauna  of  the  bay  of  Saplee  is  by  Berthold,  and  includes  the  Bangia^ea:, 
in  which  he  gives  an  account  of  the  reproduction  by  antheridia,  and 
procarps  resembling  those  already  known  in  other  Flortdea,  although  of 
a  more  kimple  type.  Of  the  second  part  of  BtAenkorgfs  Kryptogamen- 
Flora,  iaclnding  the  marine  algssby  Hanck,  the  earlier  numbers  ap- 
peared at  the  end  of  the  year,  and  include  the  lower  orders  of  Floridea. 
Hanck  has  also  described  a  curious  new  genus,  Marchiaetlia.  A  species 
of  alga,  Cladophora  ophiophila,  growing  on  a  reptile,  Herpetion,  from 
Bangkok,  has  been  described  by  Magnus.  New  Arctic  mariue  algie  bave 
been  described  by  M.  Fost  ie,  and  algs  from  Patagonia  and  tbe  Argentine 
Bepnblic  have  been  described  by  Nordstedt  in  Bot.  Xotiser.  lu  tbe  Bo- 
taniaohe  Zeitung  are  articles  by  Fr.  Schmitz  and  Just  ou  Phylloaiphon 
ariaari,  a  singular  parasite  on  tbe  leavesof  Artmrum  in  I  t»ly,  whose  place 
among  algte  is  doubtful,  and  Sclimitz  is  inclined  to  place  it  in  fungi. 
A  new  work  by  M.  C.  Cooke,  on  Britigh  Frenh-Water  Alg<p,  has  ap- 
peared, the  three  parts  already  issued  this  year  inelnding  the  Paliwl- 
lacea,  Protococeaeeee  Volvocinea,  and  Zygnemacece.  The  Pediattra  and 
Palmellatxte  at  the  region  of  Stockholm  have  been  described  in  a  paper 
by  Lagerheim.  '"The  Development  and  Systematic  Position  of  Vam- 
pyrella"  is  the  snbject  of  an  illustrated  paper  by  Klein,  in  the  Bot,  Cen- 
traUtlatt.  Parts  9  and  10  of  Wiltrock  and  Nordst«dt':j  Algea  Scandi- 
naviea  appeared  during  this  year,  together  with  an  index- to  the  tea  parts 
already  published. 

i:ni,-r:-,COO'^IC 
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A  Domber  of  descriptive  papers  od  diatoms  have  appeared.  Cleve 
and  Moller  described  a  large  nomber  of  species  fkom  Northern  Siberia, 
collected  by  the  Tega  EzpeditioD ;  Beinhard  described  the  diatoms  of 
the  White  Bea ;  Ctere  and  Jeotzsch,  species  from  North  Qermauy, 
and  JobliD-DaiiDfelt,  species  fh>m  the  Baltic.  Of  Scbuiidt's  Atlas  der 
JHatomeenkunde  parts  19  and  20  have  appeared,  and  of  Yaa  Heorck's 
IHatomies  de  Belgique,  part  5,  inclading  the  Orypto-RaphidatB.  The  ^m. 
Mieroa.  Joum.  contains  two  articles  od  the  motion  of  diatoms  by  H. 
Mills  and  C.  M.  Yorce. 

Lichetu. — The  most  important  work  on  lichens  which  has  appeared 
during  the  year  is  Tacherman's  Sj/noptia  of  Iforth  Amerioan  Lieheni, 
part  1,  which  gives  descriptions  of  all  oar  species  of  Parvteliaoei,  Clo- 
donieif  and  Oemogoniei,  inclnding  411  species  and  46  genera.  Minks 
has  issued  a  second  part  of  his  Symbola  lAcheno-Myooioguxe.  Q.  Krabbe, 
in  the  Bot.  Zeitung,  has  an  article  on  the  ajwthecia  of  certain  lichens, 
belonging  principally  to  the  genera  Baomycet  and  Cladonia,  and  fiuds 
that  the  formation  of  the  apothecia  is  entirely  a  vegetative  process,  as 
he  was  unable  in  the  genera  studied  to  find  ascogonia  and  trichogynes, 
as  bad  been  observed  in  OotUma  by  Stahl.  Additions  to  the  lii^en 
flora  of  Enrope  have  been  published  by  Kylander  in  Flora,  which  jonr- 
nal  also  contains  the  continnation  of  Arnold's  LichenoU^Ucke  Frag- 
mente;  Jatta  has  described  lAehena  from  Southern  Italy  in  the  Oiorn.  . 
Bot.;  MUIIer,  8ocoU-a  lichetu,  collected  by  Bayley  Balfonr,  in  Proc  Boy. 
Edin.  Soo.;  and  Grombie,  species  collected  in  the  East  Indies  by  Main- 
gay,  in  the  Proe.  Linn.  8oc,  The  lAchenea  Oallioi  of  Bonmegn&re  have 
been  continued  in  a  fonrth  part,  and  Olivier's  Herbier  dea  Lichines  de 
rOme  et  du  Calvados  has  been  coutinaed  through  parts  5  and  6.,  In  the 
Journ.  Linwean  8oe.,  Charles  Knight  ha^ described  a  considerable  nam- 
ber  of  new  species  from  New  Sout^  Wales. 

ABOHi:aOIfIA.TA. 

Characea. — The  manuscript  of  the  late  Alexander  Brann  has  been 
edited  by  Norstedt,  and  has  been  published  in  the  Aihandl  Akad., 
Berlin,  nnder  the  title  Fragmente  einer  Monographic  der  Charaoeen.  The 
number  of  species  and  subspecies  described  is  142,  inclnding  many  forms 
which  had  not  been  previously  described.  In  this  country  Dr.  T.  F. 
Allen  has  published  two  papers:  "Observations  on  some  American 
Forms  of  Chara  ooronata"  in  Am.  Katuralist;  and  "Development  of 
the  Cortex  in  Chara"  in  the  Torrey  Bulletin. 

Hepatteo!. — But  little  has  appeared  on  this  group  of  plants.  Lind- 
berg's  Monographia  pracursoria  Peltolepidis,  Sauteri(e,  et  Cletea,  besides 
treating  of  the  three  genera  just  named,  has  notes  on  some  other  Mar- 
ckantiacea,  Massalougo  and  Garestlii  describe  some  Hepaticte  ftom  the 
Apennines,  in  the  Oiorn  Bot.    A  general  synopsis  of  the  Hepatacc  of 


BOTANY.  561 

Gennaay,  Anstria,  and  Switzerland  has  been  pablisfaed  by  P.  SydoWy 
ander  the  title  Die  Lebermooae  DeutttAlandtf  etc.  In  the  Bot.  Qmette- 
forFebmary,  L.  M.  Underwood  gives  a  list  of  liforth  American  Hepati-- 
cffi,  inclnding  49  genera  and  219  epeciea. 

Uiuci. — A  nomber  of  important  papers  on  Spha^nea  shoold  be  men- 
tJoned.  In  hia  Promotumtprogramviy  Lindberg  gives  an  aocoant  of 
*(  European  and  North  American  Sphagna,"  preceded  by  a  short  notice 
on  the  general  organization  and  development  of  mosses.  In  Flora, 
Wamstorf  describes  some  new  Gennan  Sphagna,  and  in  the  Bot,  Cmtrdl' 
blatt,  the  same  writer  gives  an  accoant  of  the  Sphagna  in  the  royal  botan- 
ical moseam  at  Berlin.  He  has  also  issned  a  second  part  of  bis  Sphagna- 
theka  Buropea.  The  Centralblatt  also  has  a  paper,'  by  Limpricht,  Zur 
Systematik  der  Tor/moose.  Hasnot  has  pnblished  a  paper  oh  the  same 
groQp,  Sphagnologia  Buropea.  One  of  the  most  impOTtant  papers  on 
moBsea  is  C.  Mueller's  Prodromu$  Bryologia  Argmtuuca,  the  second 
part  of  which  appeared  this  year  in  Linneea,  and  contains  descriptions 
of  131  new  species,  collected  principally  by  Lorentz.  The  British  Moat- 
flora  of  Braithwaite  has  been  continaM  throngh  part  6,  which  inclndes 
the  Dieranaeea.  In  the  Proe.  Eog.  Soo,  of  Tiictorta  is  an  "  Enumeration 
of  Anatralian  Mosses,"  by  Mitten.  Of  other  papers  on  mosses  we  would 
mention  Lindberg'a  "  Observations  on  Species  of  Timmia"  and  Ventoii's 
BarfrttltBmroIe*,  both  in  the£etw«£t7ro(o^t9ue;  Limpricht'a  "Kewand 
Critical  Mosses"  in^Iora;  Fehlnei's  Mots-FUtra  of  Louaer  A%i»tria ;  Gce- 
bel's  Male  Injloreieence  of  Polytriohum,  and  Liudberg's  flnmiltM  an^  Oen- 
era  of  Saedith  and  X^oncegian  Mogges. 

Femt  and  higher  Oryptoganu. — ^Eaton  describes  some  "  New  or  little 
known  Ferns  of  the  United  States"  in  the  Zbtrey  Bulletin,  and  in  the  same 
jonmal  are  "  Fern  Notes*'  Nos.  3  and  4,  by  O.  E.  Davenport,  besides 
nnmerons  other  short  notices  of  species  in  new  localities  from  several 
contributors. 

Dr.  J.  fl.  Uellichamp  records  the  occurrence  of  Pnlotum  triquetrum  in 
Blnffton,  8.  C.  In  the  Botanical  Gazette,  Davenport  has  some ''  Notes  on 
Alaska  Ferns,"  and  J.  O.  Lemmon  describes  a  new  species,  Woodna 
PhaKimreB.  The  Tra/nt.  Saint  Louie  Aeademy&mXaAas  an  elaborate  paper 
by  Dr.  Engelmann  on  the  Oenae  leoetea,  with  minute  descriptions  of 
ITorth  American  species  and  a  very  full  account  of  their  distribution. 
An  enlarged  second  edition  of  Lncien  M.  Underwood's,  Our  Native  Feme 
and  their  Alliet,  contains  synoptical  descriptions  of  the  American  Pteri- 
dophyta  north  of  Mexico. 

Of  papers  on  ezotac  ferns  there  is  very  little  to  be  said.  In  the  tTotim. 
Jjinn.  Soo.  Baker  describes  some  species,  collected  by  Bev.  B.  B.  Gomins, 
in  the  Solomon  Islands,  and  in  the  Joum.  Bot.  the  same  writer  describee 
some  ferns  &om  Soathem  Brazil.  The  Bot.  CentraJhlatt  has  a  paper  by 
Lnerssen,  Pteridologifdie  Mittkeilung,  in  which  he  describes  some  ^e- 
H.  Mis.  26 36  /iOOqIc 
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cies  &o[u  How  Holland  and  Polynesia.  The  development  of  the  fniit 
of  PittUaria  globulifera  is  diacossed  by  Ocebel  in  the  third  part  of  bia 
Beitrdge  zur  Entmckelungsgeachickte  der  ^orangim. 

PH^KOGAUS. 

Relating  to  species  of  thie  coaiitry,  we  shonld  mention,  in  the  first 
place,  Gray's  Contributiona  to  North  Ameriean  Botany,  which  consists  of 
two  parts.  TbeflrstgiveBtheresnlttiof  hisstadiesof  ^8(«rand  Solidago 
in  the  older  herbaria;  the  second,  entitled  NovitUs  Arizonicm,  describes 
principally  Oamopetala  fh>m  Arizona  and  adjacent  regions,  iucloding 
sereral  new  genera.  In  a  note  two  new  gentians  are  described  by 
Engelmann.  In  the  Bot,  Oasette,  Professor  Gra;  defcribes  a  new  spe- 
cies, Parishella  OaUfomica,  and  at  the  meeting  of  the  Am.  Ass.  Adv. 
Bci.,  at  Montreal,  he  delivered  an  address  on  the  history  of  the  study  of 
botany  in  this  conntry.  Id  the  Proe.  Am.  Acad,  of  Boston,  Watson 
has  published  a  Ust  of  plants  from  Southwestern  Texas  and  Northern 
Mexico,  conaistiug  principally  of  PolypetaJce  collected  by  Dr.  E.  Palmer 
in  1879-^,  and  a  "Description  of  New  Species  of  Plants,"  chiefly  from 
the  Western  Territories.  Several  important  papers  by  Dr.  Engelmann 
have  appeared  in  differeut  joarnsls.  In  the  Botantoal  Gazette  are  "  Notes 
on  Western  Conifers ; "  "  Additions  to  the  North  American  Flora,"  in- 
cluding new  species  of  iSfellnria,  Camjianufa,  &c.;  the  "  Black-fruited 
Grattegi,"  with  a  description  of  a  new  species,  0,  brachyaeantha;  and 
"Some  Not«s  on  Yncea."  In  the  Oardener't  Chronicle,  Engelmann  has 
some  notes  on  Picea  Bngelmanni  and  Pxnua  pungetw.  New  grasses  have 
been  described  by  Vasey,  species  of  Paa  and  Btipa  from  California,  io 
Bot,  Qaz.  t  and  species  ftom  Arizona  and  California,  described  in  T&rr. 
Bull  by  F.  L.  Scribner.  Dr.  Parry  has  papers  on  a  new  rose,  R.  mituiti- 
folia,  and  on  the  "  Fruits  of  Cvourbtta,"  both  in  Torr  BuUetin.  M.  8. 
Bebbbas  "NotesoniSaItXj$t(cA«n«t«anditsAffinitie8,"  and " iSaltf ^taM- 
gcena  var.  Seouleriana,"  both  in  Bot,  Gazette.  "New  Species  of  Com- 
poBitffi"  and  "New  Western  Plants"  by  E.  L.  Greene,  and  "New  CaU- 
fornia  Ptanta"  by  M.  E.  Jones,  have  appeared  in  the  Torr.  BuUetML. 
The  Bulletin  also  contains  "Notes  on  Hybrid  Oaks"  by  Profeum 
Ueeban  and  N.  L.  Britton;  "Notes  on  the  Trees  of  the  Southwcflt" 
by  H.  S.  Rusby;  "Notes  on  the  White  Mountain  Flora"  by  W.  W. 
Bailey;  and  a  paper  on  the  "Migration  of  Weeds"  by  H.  W.  BaveneL 
The  "  Native  Trees  of  the  Lower  Wabash "  are  described  by  Robwt 
Ridgway  in  the  Proe.  National  Muteum.  Tbfr  J'lora  Peoriana,  by  Fred. 
Brendel,  is  an  account  of  the  plants  near  Peoria,  III.,  published  in  Ger- 
man at  Buda-Pesth. 

Except  as  continuations  of  previous  works,  no  very  elaborate  books 
have  appeared  this  year  on  exotic  floras.  Vol.  T  of  Boissier's  Flora 
Orientalit  includes  monocotyledons.  Hooker's  Flora  of  India  has  been 
c<mtiuued,  and  also  the  Zeones  Plantarumf  which  has  reached  Qie  4A 
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Tolnme  of  the  3d  series.  Hooker  has  also  described  a  new  genos  of 
nibber-pTodnciiig  plants,  Dyera,  from  the  Malay  Archipelago.  J.  G. 
Baker  has  pablUbed  Contributioru  to  tke  Flora  of  Central  Madagatcar, 
and  he  has  also  described  foar  new  BromeliacecB  ftom  British  Oaiana. 
G.  Maw  gives  the  Life  History  of  a  Croous  and  the  classification  and 
geological  diBtribation  of  the  genns.  Crepin's  monograph  of  Botes  has 
been  continned,  and  his  Manuel  de  la  Flore  d«  Belgique  has  reached  a 
foarth  edition,  while  the  i>opnlar  Flora  von  DetOschUmd,  b;  Garcke,  has 
reached  a  fonriieenth  edition..  Ferd.  Moeller's  Ewaiyptographia  and  his 
JVa^Mflita  Phytogra^im  AustraOom  have  been  continued  in  parts.  Spe- 
.gszzini,  vbo  has  been  traveling  in  Sonth  America,  has  made  a  prelim- 
inary report  on  the  flora  of  Patagonia  and  Terra  dd  Foego.  UTew  orchids 
have  been  described  by  Beichenbach  and  four  new  genrav  of  Aroidea 
by  N.  B.  We  should  also  notice  the  appearance  af  Arcangeli's  Oom- 
pendio  delta  Flora  Italiana}  Begel's  descriptioB  of  plante  in  the  Bmte 
nack  Tnrkeatani  a  monograph  of  the  Baropean  Fesiueea  by  Bdonard 
Baokel ;  the  Palmaoe^  of  the  Flora  Brasiliensis  by  Dntde ;  and  Bret- 
Schneider's  Botcmieon  Afntoum.  Bngler's  Jahrbiidker  includes  several 
important  papers  on  different  orders  discossed  from  a  morphological 
point  of  view,  amongst  which  are  HoBck's  Morphology  and  Distribution 
of  Yaisrianaeia }  Kcebne's  monograph  of  XjylKraceee;  and  Bnchenan's 
Beitrdge  mr  Kenntniti  der  Butomaeeen,  Alismaoeen,  und  Junoa^^taeeen. 
With  relation  to  the  foliar  theory,  as  shown  in  the  imit  of  the  abietinea, 
there  has  been  a  controversy  between  Gelakovsky  and  Bichler,  and  there 
is  a  review  of  the  aabjeot  l^  Dr.  Bngelmann  in  the  Am,  Joum.  Science. 

OBHBSAL. 

Under  this  heading  may  be  mentioned  A.  P.  De  OandoUe's  Origine  des 
Plantes  ndtivfyt,  which  is  a  very  importantcontribntion  to  oar  knowledge 
of  the  origin  of  nsefal  plants.  The  second  pari;  of  Bngler's  Versuoh 
etner  Bntwickelvngagesohichte  der  ^flanisenwelt  inclndes  the  extra-tropical 
regions  of  the  southern  hemisphere  and  the  tropics.  Cohn'a  Die  ^^flanxe 
JB  a  series  of  popular  essays  on  varions  botanical  topics,  historical,  phys- 
iological, &C.  John  Smitii  haapvbMBheid  a  Dictionary  of  Popular  Names 
vf  tMe  PUhUs  which  ftamish  the  natoral  and  acquired  wants  of  man. 
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ZOOLOGY. 


By  Prof.  Thbodoee  Gm.. 


IMTEODUCTION. 

Zoologists  oootinned  daring  the  year  1882  the  lines  of  investigation 
followed  in  tbe  past,  and  the  methods  of  modem  science  have  heen 
applied  to  the  investigation  of  various  mooted  qnestions  in  Morphology 
and  Taxonomy.  Some  vtdnable  works  have  been  published  on  sys- 
tematic Zoology,  and  of  these  several  are  worthy  of  special  mention  on 
acconnt  of  the  completeness  with  which  the  classes  treated  of  have  been 
broQght  up  to  date.  Snch  are  Mr.  Saville  Kent's  *<Mannal  of  the  Infti- 
eoria,"  Professor  Yerrill's  "Beport  on  the  Cephalopods  of  the  north- 
eastern coaat  of  America,"  Mr.  G.  A.  Boalengei's  catalogues  of  the 
Batraohia  Salientia,  Gradientis,  and  Apoda  in  tbe  coUectioD  of  the 
British  Mnsenm.  On  acconnt  of  the  general  interest  attached  to  the 
groups  thns  elaborated,  the  results  of  the  investigations  recorded  in 
these  volumes  are  detailed  at  some  length. 

Another  subject  of  popnlar  interest  that  has  received  nnnsnal  atten- 
tion the  past  year  is  the  natnral  history  and  especially  the  natural  and 
artificial  propagation  of  the  oysters.  Much  light  has  been  thrown  on 
tbe  life  history  of  that  important  mollusk,  and  it  can  be  foreseen  that 
man  may  greatly  assist  nature  and  thereby  benefit  himself  by  dne  atten- 
taou  to  those  details  which  scieoce  has  shown  to  be  necessary  for  guc- 
oessfnl  ostreacnltnre. 

The  line  of  zoological  stations  which  may  be  said  to  have  been  inaugu- 
rated by  the  establishment  of  that  at  Naples,  now  so  well  known,  less 
than  ten  years  ago,  seems  destined  soon  to  girdle  the  globe. 

A  station  has  been  established  at  Sydney,  New  South  Wales,  chiefly 
through  the  efforts  of  Baron  Miclucbo-Maclay.  Among  other  contribu- 
tions, the  Boyal  Society  of  New  Sonth  Wales  has  made  a  grant  therefor 
of  £2S  for  the  year,  and  assistance  is  expected  from  the  Boyal  Society 
of  Victoria  and  the  Australian  Biological  Assodation,  Tbe  station  will 
be  open  to  "biologists  of  the  male  sex"  of  all  nations  on  the  payment  of 
a  small  weekly  snm,  which  is  to  meet  the  expenses  of  service,  &c. 

The  past  year  may  also  be  considered  as  memorable  for  the  great  mor- 
tality tiiat  occurred  unong  tbe  marine  animals  along  the  shallower  part 
of  a  belt  "(in  70  to  150  fathoms]  where  the  southern  forms  of  life  and 
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higher  temper&tnres  (48^  to  60o)  are  found."  The  cause  is  sappoeed  to 
have  originated  in  March.    (See  YerriU  in  A.  J.  S.,  (3,)  Xot^  1882.) 

Qoesdoiis  of  Domenclatare  bare  received  attention  from  varions  natu- 
ralists as  well  as  scientiflo  bodies.  The  Zoological  Societ;  of  France 
pablished  a  report  on  Bales  applicable  to  the  Nomenclature  of  Organic 
Beings  (Bugles  applicable  Ala  Noinenclatnre  dee  £tres  Organises).  The 
proposed  rules  are  essentially  those  which  for  a  long  time  have  rega- 
lated.the  usage  of  zoologists,  bat  there  are  some  which  have  not  found 
aniTersal  acceptance,  and  some  which  are  of  trivial  importance.  Thus, 
it  is  recommended  that  speciflo  names  derived  f^m  persons  shoold  be 
noons  in  the  genitive  and  with  a  single  i  (uoless  actoall;  used  and 
declined  otherwise  in  the  Latin  language},  as  in  Latnar<tki,  while  those 
referring  to  places  sboald  be  adjectives,  e.  g.,  N&>Batavua  and  not 
Xova-Eollandia.  Discretion  is  permitted  as  to  the  use  of  capital  or 
small  initials  for  proper  names.  Names  of  similar  import,  as  ^^fluvio- 
run,  fluviali»,  and  fiutiaHlu,"  are  negatived  for  different  species  of  the 
same  genuA;  and  names  once  nsed,  bnt  lallen  into  disuse,  cannot  be  re- 
peated or  resurrected  for  other  forms.  It  is  laid  down,  also,  that  no 
name  once  published  shall  ever  be  discarded  on  account  of  its  impro. 
priety.  Families  should  invariably  have  the  patronymic  terminatioa 
"ida."    (A.  J.  B.,  (3,)  v.  23,  pp.  157-168.) 

As  in  the  previous  report  a  partial  bibliography  of  noteworthy  mem- 
oirs and  works  relating  to  different  cUtsses  of  animals  is  supplied,  and 
will,  it  is  hoped,  prove  to  be  of  use  to  those  to  whom  the  voluminous 
bibliographies  and  records  of  progress  in  science  are  inaccessible.  Bnt 
it  has  been  a  difficult  matter  to  select  the  titles  which  might  be  most 
advantageously  introduced  in  a  limited  report  like  the  present  Arti- 
cles of  a  general  interest  or  of  special  importance  as  contributing  to 
throw  light  on  the  affinities  of  certain  groups  have  been  ^ven  the  first 
place.  Necessarily  many  very  important  papers  have  not  been  refbrred 
to  and  very  few  descriptive  of  species  have  been  admitted,  and  only 
when  nnnsnal  interest  attaches  to  the  new  species  or  the  groups  wiiick 
they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologitcker  Anteiger  of  Professor  Cams  and  to 
Qie  Journal  of  the  Boyal  Mioro»eopical  8oeie^. 

The  language  of  the  original  ttoja  which  t^e  abstract  is  compiled  is 
generally  followed  as  closely  as  the  case  will  permit,  as  the  advantages 
of  sudi  a  course  must  be  obvious  to  all  on  a  little  reflection.  It  has, 
however,  been  found  necessary  to  limit  the  abstract  to  the  illustration 
of  the  prominent  idea  underlying  the  original  memoir,  and  pass  by  the 
proofs  and  collateral  arguments.  At  the  same  time  it  has  been  often 
attempted  to  bring  the  new  discovery  into  relation  with  the  previous 
status  of  information  respecting  the  group  under  consideration.  As  to 
the  spedal  discoveries  recorded,  they  have  been  generally  selected  (1) 
on  account  of  the  modifications  the  forms  considered  force  on  the  «ys- 
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tern ;  or  (2)  for  the  reMon  that  they  are  or  have  been  deemed  to  be  of 
high  tsxoDonuc  importance ;  or  (3)  becaose  the  aoimals  per  »e  are  of 
geoeral  interest;  or  finally  (4)  because  they  are  of  special  interest  to 
the  American  naturalist.  Of  coarse,  zoologists- caltivatiog  limited 
fields  of  research  vill  find  in  omiasione  cause  for  censare,  and  may  urge 
that  discoveries  of  inferior  importance  have  been  noticed  to  the  exclu- 
sion of  those  better  entitled  to  it.  It  is  freely  admitted  that  this  charge 
may  even  be  justly  made;  but  the  limits  assigned  to  the  record  have 
been  largely  exceeded,  and  the  recorder  has  studied  the  needs  of  the 
many,  rather  than  of  the  few.  The  sammary  is  intended,  not  for  the 
advanced  scientific  student,  but  for  those  who  entertain  a  general  inter- 
eet  in  zoology  or  some  of  the  better-known  classes. 

STNOPSIS   OF  ARBAnOBUEST. 

I.  Genebai.  Zooloqt. 

II.  Pbotozoans. — Sporozoans;  Infnsorians.  * 

III.  PoBiPEKS. — Sponges. 
rv.  CCBLEHTEBATEs. — Polyps ;  Acalephs.     ' 
y.  EoHiNODEBHS.— Echinoderms. 

TI.  Worms.— Dicyemids;  Platybelmintha;  Kematelminths ;  An- 
nelids. 

VIL  Artbbofosb. — Meroetomes;    Cmstaceans;   Arachnids;   In- 
sects. 
TIIL  MoixuBOOiDB. — Polyzoans;  Brachiopods. 
IX.  MOLLUSEB. — Oonobifers;  Gastropods;  Cephalopoda. 
Z.  Pbotoohobdatxb.— Tanicates. 

XL  Ybbtebbates.— Fish-like  Vertebrates;  Leptocardians;  My- 
conts;  Selachians;  Fishes;  Amphibians;  Beptiles;  Birds;  Maftimala. 

I.  GENEBAL  ZOOLOGY. 

HIBTOKICAL  ZOOLOOT. 

ArchlY  fBr  NAtorgeaohiolitA.  OegrQndet  tou  A.  P.  A.  Wiegmum.  FortgeMtit  von 
W.  F.  ErichAon.  In  Terbludnng  mit  Prof.  Dr.  B.  Lenokftrt  in  Leipiift  heraQsg»- 
geben  von  Dr.  F.  H.  TroHobel,  ProfesMr  in  der  Friedrioh-Wi] helms- UniveraitSt 
saBonn.    46. Jahrgkng.    Berlin, NiooUiaoheTerlagB-Bnchhwidlnng,  1682.    (8vo.) 

BibliotbecK  Hiatorioo-iwtnralia,  phyalco-cbemica  et  matbematica,  Oder  ajstotnattacb 
gMtidDOto  UetMruoht  dor  in  Deatsohlond  nnd  dem  Aiulande  wxf  dem  Gebiete  dec 
geBumnten  NfttniwiMeiucbarteii,  etc.,  erschieneDen  Btlcber.  HeranagegebeD  von. 
F.  Freokel.  XXZl.  Jalirg.  OSltlngen,  Vandenboeck  St.  Baprecbt,  1662.  (6to. 
H.  1.20.) 

Zoologinl  (Tbe)  Beeotd  for  1881,  being  Vol.  XTiu  of  tbe  Becord  of  Zoological  Li!er». 
tore.    Edited  by  Edw.  Caldwell  Eye.    Loodoo,  Van  Voorst,  1883.    (Sro.) 

ZoologiMsber  Anieiger.  HeraaagegebeD  von  Prof.  J.  Victor  Carus.  V.  Jabrgong, 
1882.    Leipzig,  W.  Engelmann,  1682.    (evo.) 

ZoologiBcber  Jabr««berlcbt  fllr  1880.  Heransgegeben  tod  der  uralogiacbeD  Station  to. 
Ifeapel.  Bedigirt  von  J.  Vietor  Ciima.  I.  Abtb.  AUgeraeinea  bis  Vermea.  IL 
Abth.  Aitliropods.  III.  Abtb.  Tnaicata,  Moltuaca.  IV.  Abtb.  Tertebr«(ft. 
l^elptlg,  EngelmanD,  1682.    (8vo.) 
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International  (The)  Soientiata'  DiMctory.  Containing  the  Names,  AddrcMee,  Special 
Departmenla  of  Stady,  etc.,  of  Ammlenr  and  ProflMstonal  Natoralista,  etc.,  etc,  in 
AmoriaK,  Enrope,  Asia,  Africa,  and  Ocaanica.  Compiled  by  Sam.  E.  Caaalao.  Boa- 
ton,  B.  £.  Caaaino  &.  Co,  lEBS.    {Bvo.    Tiu,  391  pp.) 

STSnOIATIO  ZOOLOQT. 

Bert  (Paul).    Leotorea  anr  Iliiatoin  natnrelle  dea  Animanx,  aoirlea  d'nn  Toeabnlaii* 

dea  mota  teohnlqnea  employia  dans  I'onTraige.    Paria,  Hachotte  &.  Co.,  ISBB. 

(12nio.     IT,  399  pp.,  76  fig.,  F^ca.  2.) 
Brehm'a  Thlerleben.    Hit  170  Tafeln  in  Farbendniok,  nnter  Leltang  der  Zoologsn 

Dr.  Oirtanner,  KlnnilngBr,  O.  Schmidt  and  Taaohenbeig  naoh  dom  Leben  anags- 

ftUirt  Tom  Ualer  OlofWinklar.     i  Bd.,  E)  Heft,  [etc.]    VSgel..   Leiprig,  Bihllogr. 

Inatit.,  1881.     (Bro.     M.  1  each.) 
Bronn'a  Klaaaen  nnd  Ordnnngen  dea  Thiert^lcha.    1.  Bd.    Protozoa,  nen  bearbeitet 

TOD  O,  BUUcbll.    10-19.  Lief.    S.  Bd.,  Forlfera,nen  bearbeiMt  von  Q.C.J.  To*' 

maer.    1  Lief.    6.  Bd.,  3.  Abth.  Reptitien,  von  C.  K.  HoSmann.    30—35.  List 

[et«.')    Leipiig  nnd  Heidelberg,  C.  F.  Wlntar'acbe  VetUgahandlnng,  1883.   (Svo. 

H.  1.60  each.) 
ClaDa(C.)    Gmndtfige  derZoologie.    4.  Anfl.    S.Bd.    2.  Lief.  (ScUnaa.)    Uarbnrg, 

Elwert,  1682.    (6vo.    H.  4.) 
•  Traits  de  Zoologie.    S.  4dit.  franc  trad.  anr.  la  4.  Mit.  allem.    Botibrement  re* 

fbndne  et  oonalderablement  augments  par  0.  Uoqnin-Tandon.    ParIa,  168:i-'83. 

(8vo.    1.  S.FaaeO 
Edwards  (A.  Hilne).    £l&nenta  dlifatoirenBturelledeaAniniaax.    I.  Partie  Zocdofie 

TD^thodiqnB  et  deaorlptlve.     Paris,  Uaaaon,  1081.     (18mo.     39S  pp.,  487  flg.) 
Hayek  (Onalav  von).    Gioftei  Randatlaa  der  Natorgeacbichte  aller  drei  Beicha.    Id 

120  FoUo-Tafela  auagefuhrt  von  S.  Cieiger  in  Wien.     1—4.  Lief.    Wien  nnd  Leip- 

sig,  Hor.  Perlea,  1882.     (Fol.,  y.  2  esoli.) 
EoehDe(E.)    Bepetitions-Tafeln  fUr  den  MxilogiaobwiUDteTTleht'anboheten  Lehran- 

atalten.    1.  Hft.    Wirbeltbiore.    3.  And.  S.  Hft.    Wirbelloae  Thiere.    S.  And. 

BerUu,  H.  W.  Mtlller,  1882.    (8vo.  i,  U.  80.) 
Leonbaidt  (Carl).    Vergleichende  Zoologie  fllr  die  llitt«l  nnd  Oberatafe  hohoret 

Schalen.  Hit  18  lith.   Taf.     Jena,  P.  Matthaei,  1883.     (Sept.,  1882.    Svo,  xiv,  S30 

pp.     U.  6.) 
Lenclurt  (Rndolf)  and  H.  Nitaohe.    Zoologiacbe  Waudtafeln  mm  Qebraocbe  an  Dni- 

veraitSt«n  and  Bobnlen.    4.  Lief.  Taf.  X-XI.    Caeael.Fiwdier,  1881.    (M.S.) 
Lobaraoh  (O.)    Syatemstischer  OmndrJsa  der  Zoologie.    S.  Thell.  Wirbelloaa  TUera. 

Berlin,  Hiraohwald,  1882.    (8vo,  iv,  pp.  136-966.    H.  3.) 


AriBtotelea.    On  the  Parta  of  ADlmals.    Tranalated,  with  Introdnation  and  Kotea, 

byW.Ogle.    London, Paal,  1882.    (8vo,280pp.    12i.&l.) 
BrUfal  (C.  B.)    Zootomie  aller  Tbierklaaaen  fllr  Lemende  naoh  Aatopalen  akiisat. 

Lief.    26.    Wien,  A.  Holder,  1882.     (4t«.  H.  4  each.) 
Perrier  (Edmond).    Anatomie  et  Fhyaiologie  animalea  poor  I'euseignemeot  de  la 

Zoologie  dans  la  claaae  do  philosopbie,  etc.    Aveo  338  fig.    Paria,  Hachette  A 

Co.,  1682.    (8vo,  xii,  608  pp.     Frca.  8.) 
firhmidt  (Edooard  Oacsr).     Handbucb  der  vergleichenden  Anatomle.    LeiKadra  bei- 

zoologiaohen  and  sootoniscbuu  Vorleanngen.    8.  Anfl.     Jena,  O.  Fiechflr,  1681. 

(6VO,  iv,  327  pp.    M.7.50.) 
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Brookt  (WilliAm  K.)  Htuidbooli  of  loTertehrkt*  Zoology  fbi  LAborfttorlea  and  8e»- 
■Ide  Work.    Boston,  8.  E.  Caaalno,  1883.    (Svo,  393  pp.] 

EMBKT01AM3T. 

lletschnikoff  (]£.)  Terglelcbead-embryologiMhe  Btadien.  3.  Vber  die  Oaatrol* 
einiger  Hetuoen.    Mit  S  Taf.    ZeiUekrf.  w(m.  ZmI.,  S7.  Bd.  2.    Hft.  pp.  S86-313. 

TaUoritU  (Em.)  Die  GeneaU  des  Thier-EiM.  KMlideTTodBdMT«rfluaerah«rMI»- 
gegeben  von  W.  Freyei.  Hit  3  Tftf.  n.  1  HotMcbn.  Lefpctg,  Th.  Oneben's  Tw- 
1kg,  1683.    (Sto,  xn,  337  pp.    U.6.) 

Pnaey  (S.  E.B.  Bonverie).  Permsnenoe  »Dd  evolation;  an  Eoqiiiiy  Into  tbentp- 
posod  UntAbility  of  Anlnul  Types.    London,  Eegui  Paul,  Fnnoh  &  Co.,  1883. 

KomtmM  (George  J.)  The  So[enti6o  Evidenoea  of  OigKnio  Evolution.  London, 
IfMHillui,  1882.    (lttT«,  88  pp.,  2*.  6d.    IfaUre  8erit».) 

KOMKKCL4TtrRB. 

Sondder  (Somi^elH.}  NomencUtor  Zoologicns.  An  klpbabetioal  list  of  all  generie 
names  that  have  been  employed  by  natnittlists.  Part  1.  Sopplemental  List. 
Waahiogton,  Oovt.  Priutiog  Office,  1882.  (8v«,  xxi,  376  pp.  Bull,  U.  8.  Sat, 
Mut.,  Ko.  19.) 

TAXIDBRHT. 

Uartin  (Pb.  L.)  Die  PnisisderNanirgeKhichte.  3  Tbeile.  3.  Tb.  Natmatadien.  3. 
mute.  AUgemeiner  Natorsclints  ;  Einblirgernng,  ftemder  Tbieie  nod  Oeannd- 
heitspBege  gabngener  SaUgetbiire  nnd  VSgel.  Bearbeitet  von  Pb.  L.  Hartis 
a.  Boho.  Die  Pdege  gefangener  Beptilien  nnd  AmpMbien  nebat  Pdege  nnd 
Ztlobtang  der  Makropodeu.  Bearbeitet  von  Bruno  DUrigea.  Weimar,  B.  F. 
T<rfgt,18a2.    (8vo,  M,  210,  pp.   M.5.) 

QBOORAPHICAL  DISTBIBDTIOK. 

General. 

Blwicliard  (Bmile.)  Lea  prenves  de  I'effondremeiit  d'nn  continent  austral  pendant 
I'lge  moderne  de  la  Terre.     Compt.  rend.  Acad.  8c.,  Farit,  t.  M,  pp.  380-393. 

Tham<(OttoWlUielm).  Thier-nnd Pflanxengeogrspbie.  NacbdergegennKrtlgenVer- 
breitung  der  Tbiero  nod  Fflanzen,  so  wie  mit  BUckaicfat  aaf  deren  Beziebung  nun 
Menachen  dargeatellt.  Hit  xablreicfaen  Toll-nod  Teztbildem  in  Uolzaobn. 
Staltgart,  Bpeniaun,  1882.     (6to.    M.  14,  50.) 

AtbHo  Rtfloiu. 

Norake  (Den)    Nordbavs-EipeditioE,  1875-1873.     TI.    Zoologi.    Cbriatianla,  I8S3, 
tU: 

6.  Holotbnroidea,  by  D.  C.  Danielaaea  and  Johan  Eoren.  2  titles,  95  pp.,  13  pL 
1  map.  1882. 

7.  Annelida,  by  Q.  Armaoer  Hanaen.  2  titlea,  54  pp.,  1  map,  7  pi.,  1882. 

8.  Hollnsca.  I.  Bnccinide,  by  Herman  Ftlele.  2  titles,  38  pp.,  1  map,  6  pi.,  1881 

Nortk  AvteriM. 

Coiled  States  Commlwion  of  Eiab  and  Fiaberies.  Fart  VII.  BepOrt  of  tbe  Conunia 
doner  for  1879. — A.  Inqoiry  into  tbe  decreaae  of  food-flebea.  B.  The  propaga- 
tion of  food  fisbea  in  the  waters  of  tbe  United  Statea.— Wasbiugton,  Govt.  FrinV 
ing  Office,  1883.    (8Ta,  liv  and  84A  pp. ;  many  plates.) 

L^ooglc 
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Tarrill  (A.  E. )  Notice  of  the  mnarkable  Hkrioe  Fkoiw  occvpyiog  the  onter  bsobB  off 
the  Sontbern  coaat  of  New  Eoglend.  No.  7 ;  uid  of  aome  additions  to  Ui«  FannR 
of  Tlneyud  Sound.    Jmw.  Jount.  So.,  (3,)  v.  34,  p.  360-376. 

.    Notice  of  reoeut  additioDa  to  the  Marine  luvertehTBta  of  the  North  Eaet«ni 

ooMt  of  America,  with  daioriptitniB  of  New  Oenen  mod  Species,  and  oritioal  Be- 
muka  on  otbeis.  Put  IV.  Additiona  to  the  Deep- Water  UollnKW,  taken  off 
Uartba'a  Vineyard  in  1880  and  18B1.    Proo.  U.  8.  Sat.  Mm*.,  t.  6,  pp.  315-343. 

Qermany,     Vierter  Berioht  der  Commiation  sor  wlaaeoachaftUchen  Uut«rBaoliaiig 

der  dentachen  Meere,  in  Kiel  fUr  die  Jahre  18T7-1B8I.     Heranigegeben  tod  H.  A. 

Ueyer,  E.  Uobina,  G.  Eaiaten,  V.  Henaen,  A.  Engler,  7.-11.  Jabig.     1.  Abtb. 

Berlin,  Patey,  1882.    (Fol.,  xix,  164  pp,,  15Ta£    M.  85.) 
Oraeffe(Ed.)  BiolegfecfaeNotlxeuttbw  Seetbiereder  Adria.   1.  Cber  die  bei  Oxyrhyn- 

ohen  Torkommende  Uaokirang.     Mit  2  Tat.  Bollttt.    Soe.  Airiat.  Se.  NaL,  -r,  7. 

Faao.  1, 1682.    (11  pp.) 

Keller  (Eonr.)  Die  Fauna  Im  SneE-Eanal  nod  die  DilFntion  det  mediterianen  vutd 
erythrilisohen  Tbterwelt.  Ult  1  Taf.  and  1  Earte.  DMktekr.  i.  Mkneif.  0«i. 
fUrtHtgrn.  Natuniiin.,  itS.  Bd.,  (39  pp.) 

Somtktm  .nnuiM. 

Edward*  (Alpbonae  Ullne).  Beoherobea  anr  la  Paane  dee  leglona  anatralea.  Snittt. 
AVM  (S  pL    Ami.  Bo.  Nat.  ZoqI.,  ((t,)  t.  13,  Art  S  (64  pp.) 

U.  PBOTOZOANa 


Balblaul  (E.  G.)    Lea  Oixuiiamea  Unioellnlaiiea.    Lea  Protocoairea.    Le^ona  &itM 

an  College  de  France.    Jomm,  de  Miorogr.,  6.  ami. 
BUtacbli  (O.)    Protofoa.     Nea  beatbeltet.    8.  LleC     Lelprig,  C.  F.  Winter,  Vim. 

(Bionn'a  IflaiiiMin  nud  Ordnnngea  ThietTeieba.) 
Laaeaaan  (J.  L.  de).    Trolte  de  Zoologie.  Piotocoatiea.    Paria,  Doln,  1668.    (Sro,  tU, 

330p.,  Seiflg.    Froa.  lO.) 


Kent  (Wllllani  SaTllle}.    AUanna]  of  the  Infiuoria,  inolodlng  a  deaoriptlon  of  all 
known  Flagellate,  CiUato,  and  Tentacnliferoiu  Ptobwoa,  Britiak  and  Foreiitn,  aad 
anaoconnt  oftheorganicationaiidafanitieaoftlieBpangea.    London,  IflBO-UBi;    , 
(8yo.) 

i^wrofoimt. 

Balbiaoi  (E.)  Lea  Sporozoairea.  Beoondepartle  dn  Conra  d'Embryogenie  oompM^a, 
profeaae  an  College  de  France  pendant  le  aeoond  aemeatre  de  1W8.  JomriL.  de  JR- 
arttfr.,  6.  aan.,  pp.  281^290 ;  pp.  348-356;  pp.  448-457. 

Bcbneider  (Alme).  Seoonde  Contribution  &  I'dtade  dea  Orrigarinea.  Area  1  pi.  AtA, 
ZmI.  ExpMwi.,  1. 10,  pp.  423-450. 

Kent's  cUutiftoation  of  the  Itifiuoriant. 

In  the  report  on  the  progress  of  zoology  dnrinf;  1881,  a  notice  tu 
given  of  "A  Mannal  of  the  Infasoria,'*  by  Mi.  W.  Saville  Kent,  condeased 
fitom  the  loOTDal  of  the  Boyal  Microscopical  Society :  the  notioe  of  the 
vorbiD  that  journal  not  having  been  entirely  comprehensible,  the  es* 
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cerptfi  were  indiodted  by  ^notation  marks.  Some  miaapprehensioDwaB 
evident!;  entertaiQed,  as  the  clasaiflcatloa  raally  given  by  Mr.  Kent  is 
qaite  different  irom  wbat  would  be  supposed  from  the  original  notice. 
The  InftiBoiians  of  Kent  are  accepted  with  nearly  the  same  limita  as  were 
accorded  to  them  by  Pritchard,  and  are  essentially  those  Protozoans 
which  for  some  time  have  enjoyed  the  name,  iodnding  the  mouthed 
forms  and  certain  others  evidently  related  to  them,  thoagh  destitute  of 
the  "month."  The  sponges  are,  however,  also  included  in  the  gronp, 
although  the  best  theoretical  naturalists  now  regard  them  as  the  most 
generalized  of  metazoio  animals,  and  thus  differentiated  as  representa- 
tives of  a  series  contrasting  with  the  Protozoans.  Three  classes  are  ad- 
mitted by  Mr.  Kent  for  the  Infasorians,  and  are  designated  by  him 
Flagellata,  Ciliata,  and  Tentacalifera.  These  three  classes  incladeabont 
900  species,  representing  about  300  genera. 

Mr.  Kent's  wo(|k,  so  far  as  the  details  are  concerned,  will  prove  invalu- 
able to  the  student  of  the  low  forms  described.  It  is  not  at  all  likely, 
however,  that  his  philosophical  conclusions  will  be  generally  accepted 
soon,  or  that  they  will  stand  the  test  of  time.  Some  of  the  principal 
typeaof  the  animal  kingdom  are  supposed  to  be  genetically  derivable 
from  apeoial  typea  of  Infasorians;  forexample,  the  Annelids  from  the 
Holotrichons  (or  Peritrichons)  Oiliates,  the  Echinoderms,  Polyzoans,  and 
Mollnsks  firom  the  Peritrichons  Oihates,  the  Botifers  and  Arthropods  from 
the  Hjpotriohoos  Oiliates;  and  the  Goelenterates  &om  the  Tentaoulifers. 
In  other  words,  the  complexities  of  the  metazoic  organism  mnst  have 
been  many  times  independently  attained  firom  unicellular  organisms, 
and  the  associations  or  colonies  of  cells  known  as  metazoic  animals  must 
be  supposed  to  repeat,  as  a  whole,  unessential  featnree  of  protosoio  ani- 
maleoles.    Doubtless  many  biologists  will  object  to  snoh  conolosions. 

Families  o/FlaseUat^. 

The  Flagellata  have  been  extended  by  Mr.  Kent  to  include  nut  only 
tlie  MastigamoBbidffi,  the  Eachitonidte,  and  the  Koctilacide,  but  also 
the  Sponges,  and  quite  subordinate  rank  is  given  to  the  Noctilucidie 
(treated  as  a  simple  &mily  of  the  Eoatomata),  although  many  natural- 
ists regard  the  type  as  of  class  valne  and  more  differentiated  than  most 
of  the  Flagellates  are  from  each  other.  The  Flagellates  thus  recousti- 
toted  are  dlstribnted  among  seven  orders  and  thirty -nine  fomilies,  not 
coonting  the  Sponges,  which  are  omitted  ttom  the  work.  The  classifl- ' 
cation  is  as  follows : 

Order  1.  Tryanosomata,  with  1  family — the  Tiypanosomatidffi. 

Order  2.  Bhizoflagellata,  with  1  family,  Mastigamcebidie. 

Orders.  Badioflngellata,  with  2  families;  (1.)  Autinomonadidse  and 
(2.)  Em^touidfe. 

Order!.  Paotostomata,  with  18&milies:  (1.)  Monadidfe;  (2.)  Fleu- 
lOinonadidtB ;  (3.)  Cercomonadidte ;  (4.)  CodoooBcidse ;  (6.)  Dendrom- 
onadidee;  (6.)  Bikcecidte;  (7.)  AmphimonadidEe;  (8.)  Spongomonadidse: 

CnOO^^fc 
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(9.)  Heteromitidn;  (10.)^repomoiiadidEe;  (ll.)Fo]ytomidffi;  (ISOPaendo- 
aporids;  (13.)  Spmnellidffi;  (14.)  Trimaetigids ;  (IS.)  Tetramitidie;  (16.) 
HexaiDitJdn ;  (17.)  Lopbomonadlds ;  and  (18.)  Gatallactids. 

Order  6.  Ghoanoflagellata,  or  Dlscostomata,  with  2  sections : 

Section  I.  Gjmnozoida,  with  3  femilies :  (1.)  CodoDoeigidte ;  (2.)  Sal- 
pingoeddfe;  and  (3.)  Phalansteriidie. 

Section  II.  Sarcociypta  (the  Sponges  Dot  described). 

Order  6.  Enstomata,  witli  9  families :  (1.)  Paramonadidie;  (2.)  Aata- 
siadffi;  (3.)  EngleDidie;  (4.)  Koctilacidra ;  (6.)  Ohrysomonadidfe;  (6.) 
ZygoselmidsB ;  (7.)  ChilomonadiclEe ;  (8.)  Anisonemidn;  and  (9.)  Sphe- 


Order  7.  Oilioflagellata,  with  6  fomilies :  (1.)  PeridiniidiB ;  (2.)  Heter- 
omastigidte ;  (3.)  Mallomonadidie ;  (4.)  Stepbanomonadidn ;  and  (5.) 
Trichonemidffi. 

The  Familiea  of  CUiatet.  * 

Mr.  Eent^B  "  class"  of  ■'Oiliata"  is  identical  with  tbatcalled  lafiisoiia 
(after  the  ezclnsion  of  the  Sactoria)  by  some  recent  antbors,  e.  g.  Pro- 
fessor Clans,  and  bis  orders  bear  names  that  bave  been  current  for  some 
time.  Perhaps  the  most  noteworthy  characteristic  is  the  nnmber  of 
femilies  which  is  greater  than  is  given  in  any  other  text-book.  Thirty- 
font  are  admitted,  viz: 

Order  1.  Holotricha,  with  13  families :  (1.)  Paramoecidae ;  (2.)  Proro- 
dontidffi ;  (3.)  Trachelophyllidie ;  (4.)  Colepidse }  (5.)  Encbeljidse ;  (6.) 
TracbelocercidEe;  (7.)  Tracheliidse ;  (8.)  Ichtbyophthiriidie ;  (9.)  Oph- 
ryoglenidee ;  (10.)  Plenronemidie ;  (11.)  Lembidie  j  (12.)  Trichonymphi- 
ds;  and  (13.)  Opalinids. 

Order 2.  Heterotricha,  with  7  families:  (1.)  Barsariidee;  (2.)  Spiros* 
tomidiej  (3.)  Stentoridte;  (4.)  Tintinnodte;  (5.)  Tricbodinopsidse ;  (6.) 
Oodonellidse ;  and  (7.)  Calceolidse. 

Orders.  Peritricha,  with  8  families:  (1.)  Torquatellidae ;  (2.)  Dicty- 
ocystidte;  (3.)  Actinobolidfe ;  (4.)  Halteriidfe;  (5.)  Oyroooridn;  (6.) 
UrceoIariidsB;  (7.)  Ophryoscolecidse ;  and  (8.)  VorticallidiB. 

Order  4.  Hypotricha,  with  6  families:  (1.)  Litonotidffi;  (2.)  Ob)iUDy> 
dodontidn;  (3.)  DysteriidGs;  (4.)  Peritromids;  (5.)  Oxytrichidai;  and 
(6.)  Euplolidfe. 

The  families  qf  TentaetUifera, 

A  special  class  is  admitted  for  the  reception  of  the  snctorial  lofuao- 
rians — the  '^Tentacnlifera" — and  its  representatives,  included  by  GIbob 
and  other  zooIogietB  in  one  family,  are  distributed  by  Hr.  Kent  into  two 
orders  and  six  families,  viz : 

Order  1.  Sactoria,  with  4  families:  (1.)  Bhyncbetidss;  (2.)  Aciuetidie; 
(3.)  Dendrocometidie;  and  (4.)  Deodrosomidte. 

Order  2.  Actinaria,  with 2 families:  (l.)Ephetotide}  and  (2.)  Ophzy- 
odendridiB. 

D.gitizecbyG00glc 
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Bowubsiik  ( J.  8.)    A  Uonogntpfa  of  thB  Briti«h  Spongiada.    Edit  >d  with  addltlmw 

1>7  A.  M .  NcnniMi.   ToL  4.    (SnpplomenUiT. )    London,  Bky  Soaiety,  1882.    (8  vo^ 

xvii,2fi0pp.,  17pl.) 
HushftU  (W.)    Die  Ontogonle  von  BenieraflUgraaaO.  8olim.  ZeiUckr.f.  wtu  Zotl.,  37 

Bd.,  pp.  i8t-iM6,  pi.,  13-H. 
Tosmaet  (O.  C.  J.)    PorifiVB.  Ken  bearbeitet.    1.  Llet  Leiprig,  C.  P.  Wiatec,  1B82. 

(Bronn'a  Klaaeen  and  OidnDDKen  Tbeimioha,  9.  Band.  8to.) 
Waltoer  (Wilbelm).     BeitrOge  tor  Kenntniaa  der  Spongten.     BUt  3  LiahUrnak(a£ 

Inang.-l>iaa.    Fniborg.  i,  Br.,  1682.    (8vo,  62  pp.) 

BelatioM  of  tke  Sponget. 
Inaamach  as  Mr.  Eeot  has  raiaed  again  the  qnealioii  aa  b)  the  affini- 
tiesof  the  Sponges,  tiie  coDclasioos  reached  by  Professor  Marshall  firom  a 
Btnd;  of  the  developmeDtof^entera^JtpnuM,  one  of  the  Fibrous  SpoQgea 
representing  a  &mily  allied  to  the  commeroial  species,  may  be  aptly 
noticed  here.  After  traversing  the  views  of  previoas  investigators, 
Marshall  contends  that  the  Sponges  are  leas  differentiated  from  the 
Ccelenterates  than  some  of  those  even  who  admit  the  valne  of  its  met- 
azoic  charaeteristics — 0.  g.  Balfour — have  been  disposed  to  concede. 
The  Fibrous  Sponges,  by  their  developmentfd  history,  are  shown  to  be 
less  specialized  than  the  calcareous,  types.  The  objection  that  the  ab- 
sence of  tentacles  and  uettie-cella  is  of  prime  importance  is  met  by  the 
.  assertioD  that  such  are  also  wanting  in  Seroe,  and  that,  at  any  rate,  it 
is  no  more  than  might  be  a  priori  looked  for,  on  aocoant  of  the  habita 
and  characteristics  of  natricion  of  the  forgas.  la  fine,  the  Sponges  are 
asserted  to  be  derivativee  in  common  with  the  typical  Cceleotrates  from  a 
Protactiuian  stock,  and  both  are  Metazoans  with  gastric  cavities  and 
mesenterial  pooches  and  with  centrifugal  canala  originating  from  the 
former,  which  may  open  to  the  exterior  by  pores  and  thereby  take  in 
nutriment ;  they  are  invested  by  endodermal  cella  which  may  become 
converted  into  flagellate  cells.    (J.  B.  M.  S.,  (2,)  v.  n,  p.  798.) 

IV.  CKELENTEBATE8. 

QEMKIUI. 
Bamann(Otto).  Stndjeo  HberCiolaDtorat^o.    Uit3Taf.    Jena.  ZeiUAr. /.  Sataruttt. 
XT  Bd.,  pp.  &45-&a7. 

HTDBOIDS. 


II  (Otto).    Der  OrgaDiamiu  der  H7dtoidpol;peii.    Hit  6  Ta£    Jena.  Zttfekr. 

/.  NahtrwiM.,  t.  XT,  pp.  473-6M. 
Haeekel  (Eniat).    Beport  on  the  Deep  Sea  Uedaas  dredged  by  H.  H.  6.  Challenger. 

With  32  pL    Beport  Soiemlif.    Bee^U,  CliaUmga;  ZmX.,  t.  it,  ov,  lU  pp. 
Hereschkouak;  (C.  de).  Stractnre  et  developpmeiit  dee  Nematophoree  Chez  lee  Hy- 

droidee.     Aveo  2  pi.     Arek,  Zool.  Experim.,  t.  X,  pp.  663-610. 

Primwdial  Afedvta. 
The  earliest  indications  of  MedossB  hitherto  known  hare  been  of 
triaseic  age  and  fonnd  in  the  lithographic  slate  of  Solenhofen.    The  con- 
sistency of  these  organisms  naturally  militates  against  their  proMira- 
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tion  or  even  an;  indjoatioDs  of  tbeir  existeoce,  save  io  exoeptioiial 
droDmfitances.  Bat  Mr.  Katborst,  of  Sweden,  bas  lately  been  pnr- 
saing  certuD  inTestigatitHis  wbicb  may  tbrow  some  light  on  their  past 
histoiy,  and  at  the  same  time  serve  to  explain  the  nature  of  certain 
problematical  bodies  discovered  in  the  'paleozoic  rocks  of  Scuidi- 
navia.  While  visiting  Oeresnod  nnmeroas  Medass  of  the  geons  An- 
tWta  were  oast  ashore  with  the  month  downwards.  "When  he  took  np 
one  he  ebserred  that  it  had  souk  lo  the  soft  ground  by  its  own  weight, 
and  that  its  gastrovaecular  system  bad  made  a  star-like  impression," 
which  reminded  him  of  a  Cambrian  fossil,  described  as  Bpatangopna. 
*'  He  then  followed  the  matter  np  further,  partly  by  making  impressions 
of  varions  Medasss  and  partly  by  filling  ap  their  gastrovascnlar  system 
with  plaster,  and  so  obtained  a  east.  The  preparations  thns  made  cor- 
responded so  exactly  in  every  detail  with  the  problematical  bodies  from 
the  Cambrian"  that  no  doubt  existed  as  to  their  analogy.  "The  stars 
and  pyramids  are  casts  of  the  gastrovascnlar  systems  of  the  Medoste, 
the  rays  of  the  stars  and  the  angles  of  the  pyramids  correspond  with 
the  arms,  and  the  crescent-shaped  projections  occaaionatly  occurring 
between  the  angles  are  casts  of  the  genital  cavities.  The  impressions 
on  the  slabs  of  rocks  are  prodaced  by  Hedusie  thrown  on  the  shore,  and 
which,  sinking  more  or  less  into  the  soft  gronnd  by  their  own  weight, 
make  a  more  or  less  complete  impression  of  the  body-cavity.  The 
bodies  lying  free  in  the  clay  were  probably  prodnced  by  Medusw  whidi 
lay  on  their  backs,  their  gastrovascnlar  system  becoming  filled  np  with 
the  sand  or  mad.  There  are  some  Mednsn  which  do  not  swim,  but  sink 
into  the  mnd  on  their  backs,  and  lie  still  watching  for  their  prey."  The 
"rays"  in  tbe  fossils  vary  from  foar  to  five.  It  is  urged,  however,  that 
even  "in  tbe  present  day  individuals  are  found  wttb  five,  six,  or  nine 
rays,**  bat  it  is  admitted  that  "  certainly  this  deviation  from  the  normal 
number  api>ears  more  frequently  in  the  Cambrian  Medas«e  than  in  the 
existing  species."  In  farther  evidence  of  tbe  medusoid  nature  of  the 
Cambrian  fossils,  it  is  stated,  among  other  things,  that  "the  impression 
of  the  disk  and  traces  of  the  tentacles  are  distinctly  seen  round  a  four- 
rayed  star  on  a  rook  from  Lngnas."  In  fine,  the  testimony  seems  to 
Mr.  Nathorst  to  jnstify  the  identification  of  the  fossils  in  qnesdon  as 
true  Mednsee,  and  three  "  species"  are  considered  to  be  reoogoizable 
among  those  found  in  the  deposite  at  Lngnas.  Inasmuch  as  the  names 
SpatanpopHi  and  Aatytospangia,  which  had  been  proposed  for  the  Cam- 
brian organisms,  were  given  nnder  a  misapprehension  as  to  their  nia- 
tionships  and  convey  misleading  ideas,  the  new  Medusitm  has  been  pro- 
posed, aud  the  three  species  have  been  designated  as  M.  radiatut  (ex 
Linnarson),  M.  Llndatrdmi  (ex  Linnarson),  and  M.  favoaua  (n.  sp.].  If  the 
alleged  facts  and  conclusions  are  oonflrmed,  the  results  of  tbe  investi- 
gation recorded  are  of  unusual  interest,  as  it  establishes  the  oontempo- 
raneity  of  Medustt  with  tbe  oldest  animals  of  which  we  have  distinct 
evidence.  (J.  B.  M.  &.,  (2  II.  326-327),  horn  Haudl.  E.  Svenska  Teten- 
skab  Akad.,  xix. 
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OBNBIUI.. 

Lad«ig(B.)    MoTphologiaohe  StDdiea  an  Eobinodennea.    ii  Bd.    2.  Hft.  Mit. 

SPECIAL  ORSEBa. 

CrinMs. 

BeU  (F.  JefEre;).    An  attempt  to  apply  a  method  of  form DlatioQ  to  the  ipecies  of  the 

ComatnHdn;  with  the  deacrlption  of  anew  epeciea.    With  1  pi.    Froo.  Zool.  Boo. 

londM,  1882.    Pp.  630-686.  Abetr.  in  Journ.  B.  Mierote.  Soc.,  (2,)  vol.  ii,  p.  791. 

Caipenter  (Pbillip).    On  the  B«latIoiiB  of  Hyrociliiua,  B<Btoctinaa,  and  HybooystlMa. 

With  I  pi.     Qiiart.  Jour*.  Oeol.  Soe.,  London,  vol.  xxxvm,  p.  398-312. 
Wachamntb  (Ch.)  Uid  F.  Bpriiiger.     BeTision  of  the  FalffiocriDoidea.  Fart  III.    Froo. 
Aead,lliU.  Sal.,  PUI<i.,ie82. 

EeUnoUU, 

EShler  (B.)    Bar  qnelqnea  Miaia  dliybridatioii  entre  diversea  eepeceg  d'Echmoidie*. 
CoMfrt.  kmL  Aoad-SeL,  PMi*.  t.  M,  pp.  1203-1306. 


Verrill  (A.  E.)  Beetoratlon  of  the  Diik  In  OpUnrans.  Jntr.Jimm.  3ei.,{3,)-v.jixia, 
p.  408:  Ann.  4-  Mag.  NaL  EUt.  (5,)  t.  ex,  pp.  47&-477. 

JiteritM*. 

Lndwig  (Hob.)     EntwicblnngBgeichichte   der  Asterlua  gibboea.     Forb.  MitU  Taf. 

ZtU»ckr./.  wiM.  Zoot.,  37  Bd.,  pp.  1-98. 
Fenier  (Edmond.)    Bar  one  Aatdrle  dee  grandee  profondeora  de  I'Atlantiqne,  pourrue 

d'on  pMonoule  dorsal  {Cauliuter  pcdtuuulatiu,  a,]    Compt.  rmd.  Acad.  Sai.  Parit, 

T.  96,  pp.  1379-1381. 

Eolo&mrMd*. 

Jonidan  (Et.)    Snr  lea  organea  sezuela  males  et  lee orgonei de  Cnvier  dee  Rolothu- 
rin.    CkMvl.mit.  .ittid.  A)(.Par(t,  t.ft5,pp.253-9M. 

HjfbriztUion  among  Echinoidt, 

Mr.  B.  KShler  liaa  made  "some  experiments  iu  bybridization  between 
different  species  of  Eohtnoidea,"  and  fonnd  that  cross  fecandations  "are 
possible  betwecndifferent  species  of  Echinoidea,  and  that  between  very 
wide  limits,"  as,  for  example,  between  a  SpaUingua  and  a  i^amm«eAtNU<, 
which  he  thought  (withont  snfDoient  justdflcation}  were  at  least  as  differ- 
ent as  two  mammals  of  allied  orders.  "And  if  the  plntei  obtained  by 
croeabg  between  regnlar  Eohinoide  do  not  appear  to  differ  mnch  from 
the  legitimate  plntei  of  the  type  ftmctioning  as  female  in  the  experi- 
ments, there  are  certainly  well  marked  differences  between  a  legitimate 
plnteiis  of  BpaUmgut  and  a  hybrid  plntens  of  8patci/ngiu  and  Ptamme- 
cAttHM."  He  calls  special  attention  to  the  fbct  t^t  "  beoaose  the  ora 
of  a  speoiee  when  fecundated  by  the  spermatozoide  of  another  species  ar* 
rived  at  the  state  of  platens,  it  does  not  follow  that  the  converse  is  tme. 
Tbns,  the  ovoles  of  Bgatangv*  are  perfectly  fecnndated  by  the  sperma- 
tozoidB  of  PcommeeAJntM,  bnt  the  ovules  of  the  latter,  subjected  to  the 
inflnence  of  the  semen  of  the  Bpatangua,  remain  for  the  most  part  in- 
tact, while  the  rest  scarcely  reach  the  blastola  stage."  , .  , 
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OBTHOKECnilS. 

Jnlln  (CliMlu).  CoDtrilnitloD  )k  llilitalTe  dM  UiMwnina.  BeeherobM  snr  Poiksui- 
UationetledAveloppemeDtembTyoiuiftiredeaOithonectidu.  AveoSpL  Aniu  i» 
Aolof.,  t.  ui,  pp.  1-M. 

DICTXMIDS. 

Tan  Beoeden  (Edoaud).   CoDtribatiOD  It  I'htetoire  dM  Dicyemidc*.   Atm  3  pL  Aroh. 

d«  Biolog.,  t.  3,  pp.  ISe-fiSS.  ' 

Whitmui  (C.  0.)-    ^  oontrfbation  to  tbe  embrjology,  life-biatory,  Hid  cl— ifiwtjoii 
'  of  the  Dlc;«iiild«.    With  5  plate*.    JflUMI.  Zoolog.  Slatio*  «ii  Jfoopel,  it  bd,  pp. 

i-as. 

Charaeteritties  of  the  Dicyemidt. 

Tbe  peculiar  parasites  known  as  Dicyemids,  fonnd  in  the  renal  organs 
<tf  the  Dlbraaohiate  Cephalopods,  have  been  the  subject  of  an  elaborate 
monograph  by  Dr.  O.  C  Whitman,  and  much  light  has  been  thrown  on 
their  tme  nature. 

The  Dioyemids  aie  of  special  interest,  ioaamach  as  Professor  Van  Bene- 
deo  regarded  them  as  the  constituents  of  a  primary  group  of  animals  in- 
termediate between  tbe  Protozoans  and  Metazoans  (all  animals  above 
ProtoEoaoB),  distinguished  as  many-celled  animals,  developing  only  two 
germ-layers,  and  destitute  of  a  mesoderm.  Dr.  Whitman's  stadies,  how- 
ever, have  led  him  to  consider  that  the  "  I>icyemids>may  be  said  to  have 
a  transient  triploblattui  stage,  represented  by  an  ectodermal  layer,  an 
axial  endodermio  cell,  and  two  intermediate  mesodermlo  cells,  derived 
from  the  two  poles  of  the  endodermio  celL" 

Prof.  Edouard  Van  Beneden  was  led  to  believe  that  there  was  an 
extraordinary  parallelism  ae  to  mntnal  relations  between  the  Dicyemids 
and  their  hosts,  and  that  they  were  differentiated  in  ratio  to  tbe  oeph- 
alopods — genus  for  genus  and  species  for  species ;  thus,  two  species  of 
Dieyema  accompanied  two  species  of  Oetoput,  two  of  DiegewtMr  two  of 
Bledone,  two  of  JHogtmina  two  of  Sepia,  and  one  of  Diej/emopsia  one  of 
Sepiola,  Dr.  Whitman,  on  the  contrary,  failed  to  confirm  the  generic  sab- 
divisions  of  Van  Beneden  and  discovered  that  the  species  of  Dicyemids 
were  not  limited  respectively  to  single  species  of  cephalopoda,  or  tbe 
sole  parasites  of  their  kind  on  their  respective  hosts.  The  American 
natoralist  was  led  to  differentiate  all  the  known  Dicyemids  into  two 
genera;  JMeyema  with  one  eight-celled '^ head"  or  calotte,  including 
seven  species,  and  Dicyemennea,  with  a  nine-celled  calotte,  formed  for 
three  other  species.  In  two  species  of  Decaceren  of  different  families 
were  fonnd  two  species  of  Dicyemids  of  the  two  genera  (but  different 
seta  of  species),  and  tbe  same  species  of  Dicyemids  were  found  in  two 
or  three  species  of  cattle  fishes. 

PLATTHZUUMTHES. 

Fi«ncott«  (P.).  Sot  r&pporeil  ezar^t«nr  des  Torbellaiiia  Rbabdocoelea  et  Dendn^ 
coel««.    Aveo  1  pi.    Ball.  Joad.   Sc,  BeltJ.  (3),  I.  m,  pp.  (J8-W. 
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Adaptation  to  environment  of  Trematods. 

Professor  ErcolaDi  baa  published  a  nsefal  summary  of  facts  in  tbe 
development  of  Trematods  related  to  adaptation  for  enTironment.  (1) 
The  snccession  of  phases  of  developmeot  is  not  always  tbe  same  in  all 
Trematods,  some  leaving  the  egga  as  ciliated  embryos  requiring  water, 
and  others  as  non-ciliated  ones,  developing  in  terrestrial  gastropods ;  (2) 
tbe  different  phases  of  development  are  not  the  same  for  all  encysta- 
tiou,  e.  g.,  being  sometimee  omitted;  (3)  a  special  form  of  scissiparoos 
generation  may  occar  e.  g.,  in  the  racemose  sporocysts  where  certain 
living  parts  (as  in  Polyzoaos  andHydn^ds)  are  connected  by  atrophied 
stolons ;  (4)  tbe  direct  conversion  of  the  tail  of  a  cercaria  into  a  nnrse 
sometimes  occars;  (6)  eocyetation  may  not  only  be  normal,  bnt  also 
accidental  or  abnormal. 

It  is  far  from  true  that  there  is  a  determinate  relation  between  Trem- 
atods and  Mollnsbs,  and  that  tbe  latter  have  only  one  species  €ach ; 
Bythinia  ientaculata,  e,  g.,  has  as  many  as  twelve  different  species  of 
cercarise.  (J.  E.  M.  8.,  (2)  v.  3,  p.  784,fh)m  Arch.  Ital.  Biol.,  v.  l,p. 
43&-453.) 

NBUATELMINTH8. 

Drsacbe(Bich.  tod).    Bevielon  der  in  der  N«mat«den-SaminlDng  des  k.  k.  zool.  Hof- 

Cabmot«  befludlichea  Origtnal  Ezemplai«  DieuD^e  and  Moliue.    Mit.  4  Taf. 

Vertwndl.  k.  k,  uml.  bot,  Q«8.  WJeo,  Ifi&l,  pp.  117-136. 
FoDrment  (L.).    Snr  U  vitaUM  dM  THehinet  ODkyst^es  daDa  Jes  vituides  aal^es. 

Compt.  rend.    Ac.  Se.  Paris,  t.  94,  p.  1311-1213. 
Htignin  <P.}.     Sdc  de  potita  Helminthea  kgatues  ekyatte  qui  penveut  fitc^confoDdoa 

et  qoi  r  out  6t4  atco  U  Trichima  SpiralU.     Ayoa  3  pi.  Boll.  8ac.  zool.  fVoDce,  6. 

Ann.  p.  18S>-19ri. 
M^gnin  (P.).     Sor  I'orguiisatioD  de  la  boache  des  DoeAniut  on  Atih/loilomri,  k  pro- 

pos  de  parasites  de  ces  deux  genres  tionv^  chez  le  ebieo.    Compt.  lend.  Acad. 

Sc     Paris,  t.  94,  p.  663-«66. 
Orley  (L.).    Beport  on  tbe  Nematodes  io  tbe  poseeHsion  of  tbe  British  Maseum,  with 

A  review  of  the  claesiQcatlon  of  tbe  order.   With  I  pi.    Ann.  &  Mag.  of  Nat.  Hist., 

(5,)  V.  9,  p.  301-319. 
Orle;  (L.).     Honof^pbie  der  Angnillalideu.     Mit.  7  Tof.    Termto  FUzet«k,  y.  4, 

p.  154-177  (Dentaches  Aaszng  d.  nngar.  geschnebeDeD  Arbeit.,  p.  16-150). 
&chnltbe««(WOhelin).     Beitiage  zor  Austomie  von  AnkylottotKa  dHodenale  {Dubini)^ 

2to<Amiiii  Jvodnultt  (LsDCkart).    Mit  2  Taf.     Zeitacbj-.  f.  ffisa.  Zool.,  37  Bd.,  p,    , 

163-220. 

The  Nematoid  Worma, 

Dr.  L.  Orley  has  recently  studied  the  Xematoids  in  the  British  Museum 
and  has  come  to  the  conclusion  that  there  are  three  -'suborders  "  although 
**  there  are  perhaps  few  orders  in  which  so  continuous  a  series  of  forms 
exists  as  in  the  Kematodes."  His  views  as  tA  the  question  of  relationship 
between  parisitism  and  non-parisitism  and  classification  may  be  gleaned 
from  his  daignosis  of  tbe  several  groups. 

1.  The   Xematentozoa  are  "  thread  worms  completing  their  early 

stage  in  the  free  condition,  their  maturity  as  parasites  in  the  bodies  of 
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the  higher  or  the  lower  animals;  the  species  being  propagated  by  the 
prodnctioD  of  immense  unmbers  of  ova,  whose  development  is  more  or 
leas  complicated."  This  group  includes  most  of  the  nematoids  and  is 
exemplified  b;  the  Ascarides,  Filariffi,  etc.  The  groape  proposed  by 
Schneider — Folymyarii,  Meromyarii,  and  Holomyarii — are  adopted  for 
its  constitneDt  genera. 

2.  The  Bhabditifortnes  are  "  small,  chiefly  microscopic  thread-worms, 
which  live  generally  firee,  bat  in  exceptional  cases  as  parasites,  andhave 
vithont  exception  the  power  oif  developing  to  the  sexn^y  matare  state 
in  organic  enbetances  in  a  state  of  decomposition,  or  in  earth  satoiated 
with  snch  sabstances,  anch  cooditioD  being  necessary  to  l^e  process." 
Only  two  species  were  represented  in  the  British  Mnsenm. 

3.  The  Ang^ilialidee  are  "small  microscopic  thread-worma  leading  a 
bee  existence  in  monld  or  in  water  throaghont  all  their  stages,  devel- 
oping withont  a  complete  metamorphosis."  The  common  Vinegar  eel 
is  the  type. 


1.   OKNIRAI- 

Kleineiiberg(N.).  I>«  I'orifciiiedQSjBtinieiiervDDx central deaAnnfiUdM.  Anili.  Its]. 

Biol.,  1. 1,  p.  63-77. 
Terrill   (A.E.).  New  England  Annelida.    Putl.    HlBtorleklSkatoh,wiUiuooUt«d 

liflta  of  tbe  speeiee  hitherto  reooided.    Troiu.  Conn.  Aoad.  Arts.  &  So.,  v.  4,  p. 

386-3S4,  ^4  «-«.,  pi.  3-12. 

3.  SPECIAL  ORDERS. 


Qiud  (Alfred).    Snr  nn  type  BTstttetiqoe  d'AnotiUide  (Anoplontnlt  Saraoui)  oom- 

mensol  des  BBlsnogloesaa.     Compt.  rendnsAcad.  So.  Paris,  t.  95,  p.  38^381. 
HMifell  (Will.  A.).    On  the Stmottire  and  FauctionaDf  the  Elytraof  the  Aphrodi- 

tacean  Annelids.     Ann.  &.  H^.,  Nat.  Hiat.,  (S,)  v.  tO,  p.  938-248. 
EeDnel(J.).    Ue1>er  CImodrilut  pardalU  Clap.     Ein  BeitrsgEnr  Kenntnis  der  Anato- 

mie  nnd  Knoapnng  der  Anneliden.    Hit  1  Taf.    Arb.  Zool..soot.  Inatit  WOn- 

bnrg.    Bd.  6,  p.  273-429. 
Wilson  (Edmund  B.).    ObeerrstionB  on  the  Early  Developmental  Stages  of  soma 

Polyobfetoiu  Annolidea.    With  4  pi.     Bind.  Biolog.  Laborat.  Johns  Eopktna  Uni* 

Teia.,  V.  2,  p.  271-300. 
Powell  (Thomas).    Bemarks  on  the  Stmotoie  and  Habits  of  the  Coral-r«ef  Anoelid 

Pololo  rlridte.    Jonin.  Ltpn.  Soe.  London,  Zool.,  t.  16,  p.  393-396. 

A  periodical  worm. 

One  of  tiiose  forms  whose  movements  coincide  with  the  phases  of  the 
moon  once  every  year  at  least,  appears  to  be  established  aa  the  Palolo 
or  Mbalolo  of  certain  of  the  coral  archipelagoes  of  the  Paciflo— Samoa, 
Titi,  and  the  Gilbert  gronp.  The  Palolo  is  an  annelid  related  to  the 
Nereids,  and  its  binominal  designation  is  Palolo  viridit.  It  was  first 
scientifically  described  by  Dr.  J.  D.  Macdonald  in  1867  (Trans.  Una. 
Soc,  London,  V.  22,  pp.  237-239,  pi.  41).    The  Fyian  name  has  ref- 
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erence  to  the  coincidence  of  its  moToments  with  the  moon,  and  when 
the  worm  makea  its  appearance  it  does  so  in  snob  vast  natnbers  that  it 
is  collected  by  the  natives  as  a  dainty  article  of  food,  and  is  so  much 
prized  that  formal  presents  of  it  are  often  sent  couBiderable  distances, 
from  certain  cbiefe,  to  others  whose  small  dominions  do  not  happen 
to  be  visited  by  the  Mbaloto."  The  worms  only  make  their  appearan(;e 
to  spawn,  and  "the  time  of  their  appearance  is  the  day  of  the  last 
qaartering  of  the  moon  in  October,  unleat  that  fall  at  the  beginning  of 
the  month,  in  which  case  there  will  intervene  another  lunar  month." 
So  says  the  Bev.  T.  Powell,  and  be  adds  that  *'  the  observations  of 
many  years,  made  by  many  old  European  inhabitants  as  veil  as  by  the 
natives,  show  that,  if  ftom  the  time  of  spawning  in  October,  we  reckon 
354  or  350  days,  that  will  bring  ns  to  another  siMtwiiing,  anless  saoh 
reckoning  terminate  at  the  end  of  3ept«mber  or  the  beginninjf  of  Oc- 
tober, say  from  the  Ist  to  the  4th  day.  In  that  case  the  reckoning 
most  extend  to  383  or  384  days,  when  the  Palolo  will  appear.  Thus, 
instead  of  an  interval  of  only  twelve  lunar  months,  one  of  thirteen  will 
occnr.  Whether  the  moon,  dincUy,  has  anything  to  do  with  the  move- 
ments of  the  Palolo,  may  be  still  an  open  qnestion,  bnt  that  there  is  a 
eoineidenee  between  the  two,  seems  to  be  beyond  doubt  Bnt  although 
the  great  host  of  Palolo  nuikes  ita  appearance  as  indicated,  according 
to  Mr.  Powell,  "th^e  is  a  second  appearance  of  Palolo  each  year, 
occmrlng  a  month  after  the  flrat,  consisting  of  sach  worms,  probably, 
as  were  not  sufficiently  mature  to  spawn  in  October,  or,  it  may  be,  of 
an  other  species." 

TU.  ABTHBOPODS. 

MEBOSTOMKB. 

THlobitei. 

Edwaidi  (H.  Hilne).  Com^M  renda  dee  nonvellea  ceoherohea  de  M.  WalcoU  snr  la 
itmotnie  dea  Trilobitea,  bdItI  de  qaelqaea  conuder»tionB  sar  I'iaUrpretation 
dea  ^ts  anari  constates.  Aveo  3  pi.  Ann.  So.  Nat.,  (6,)  Zool.,  t  12,  Art.  Ho.  3. 
(33  p.). 

Soliraidt  (Ft.).  EevUrlon  der  ostbaltlschen  sUuriaaheiiTrilobiteniiebatgeogDostischer 
Uebenieht  dea  wtbaltiscben  Silnrgebiets.  Abth.l.  Fbooapiden,  Cbeirnriden  nnd 
Encrinariden.  Hit.  16.  Taf.  Heni.  Aoad.  St.  PeteTsborg.,  7.  Ser.,  No.  1.  (237 
p.— M.15.) 

MoMley  (H.  N. ).  The  DeTelopment  of  Limnlns.    Ann.  A  Hog.  at  Nat  Hist.  (5),  v.  9, 

p.  413. 
HoseUr  (H.  N.).  Limnliu.    HatiiTe,.T.  25,  p.  563. 
pftekard(A.8.,jT.).   la  Limalaa  an  Arachnid  t    Amer.  NatoraUst,  t.  16,  p.  287-292; 

Ann.  A  Mag.  of  Nat.  Hist.  (5),  v.  9,  p.  369-374. 

It  lAmuha  an  AraehiUd  f 

An  abstract  of  Prof.  Bay  LankesteHs  contention  that  "Limnlos  [is]  an 
Arachnid"  has  been  reviewed  by  Professor  Packard.    It  is  recalled  that 
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liimulue  differs  fh>m  Arachnids  "  in  having  trachefe,  no  spiracles,  and 
no  Malphieian  tabesj^and  "  also  in  having  compound  eyes,  no  fanctional 
mandibles  or  maziUee,"  &c.  Professor  Packard  especially  objects  to  the 
comparison  of  the  nervous  system  of  Limniiis  with  that  of  the  Scorpion ; 
in  reference  to  Professor  Lankester's  claim  that  "  between  the  stith  ab- 
dominal segment  and  the  spine  there  are  six  segments,"  he  ventores  ta 
suggest  that  fo&r  of  these  segments  are  purely  imaginary ;  in  opposition 
to  Professor  Lankester  "  would  continue  to  regard  the  anal  spine  as  the 
telson";  repadiates  Professor  Lankester's  interpretation  of  the  nature  of 
the  compound  eyes,  the  respiratory  amellie,  the  four  last  pair  of  biramous 
respiratory  feet,  and  the  "  parabranchial  stigmata"  of  Limulut,  and  cites 
the  alleged  discovery  of  a  nanpliiform  larva  of  the  Japanese  LimutHS  by 
Wil  lemoeS'  Suhm . 

Professor  Mosely,  in  answer  to  Professor  Packnard,  renews  expression 
of  faith  in  the  views  of  Professor  Lankester  as  to  the  relationship  of 
Liraulua  to  the  Arachnids,  and  shows  that  Willemoes-Sohm  was  mis- 
taken in  referring  this  naupliifonn  larva  to  LimuUa. 


Xortk  Ameriea, 

Smith  (Sidoe;  !.)■  Ocoastonnl  ooourrenoaa  of  tropical  snd  Bobtiopicol  ap«olea  of  De- 
capod CroBtacea  on  the  coast  of  New  England.  Trans.  Conn.  Acad.  Arta  aai 
Soi.,  V.  4,  p.  854-267. 

— Reports  on  the  resnlU  of  dredging  bj  the  United  States  Coast  Snrvey  Bteamer 

Blake.  Beport  on  the  Crustacea.  Part  I.  Deoapoda.  BaU.  Mns.  Comp.  Zool., 
V.  10,  p.  1-108,  16  pi. 

Joliet  (LucifnV  ObservatioDS  sor  qoelqnes  Cnut^oes  de  la  Heditenante.  Ajchir. 
Zool.  Eip6rinient.,  t.  10,  p.  101-120  (tIz;  1.  Sut  nue  tioisitime  espbce  dn  g.  La- 
mippe,  L.  Duthienli,  parasite  dn  Faraloyoninm  elegans  H.  Edw. ;  8.  Siir  rossge 
dea  pieda  dorsaax  chei  lea  Cmstac^  Kotopodes;  3.  Un  esemple  de  UimritiocMt 
Ponionia  diaiona  n.  Bp.) 

SaiB  (O.  O.).  Ovenigt  of  Norgea  Craataceer  med  forelbige  Bemaerkninger  over  de 
nyeellermlDdrebekjendteArter.  I.  (Podophtbalmata,Camacea,lBapoda,  Amptii- 
poda.)  Med. 6 aatograph  PI.  (ChrisUan.  Vidensk.  Selak-Foibandl.  188S,  No.  IS.) 
(124  p.)    Not«.-^76sp.  are  CDamerated  for  the  FBDDa,  of  which  107  ara  neTr. 

Jatlrulio. 

Haswell  (Will.  A.).  Catalogne  of  the  Anattaliao  stalk  and  sessile-eyed  Cmataeea. 
Printed  by  order  of  the  tnuteea  Cof  the  Aoatralian  Mnsenm  Sydney].  Sydney, 
1883.    (8v,  xxiT.  384  p.,  Addenda,  Explan.  of  pL,  4  pi.) 
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Henick  (C.  h.).  A  new  genas  and  species  of  the  Cmstaoean  Camily  LynoodaphnM*. 
Amer.  NatnralUt,  v.  16,  p.  1006-1007,  pi.  16. 
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Hoek  (P,  P.  C.)-  NonTellea  etudes  but  les  PycDogooidee.    Aveo.  8pl.    Arch.  Zool.  £x- 

p<riiD«Dt.  t.  9,  p.  445--542. 
.  Pf  CDOgonidee  dn  Chsllenger.     Tradactioa  dn  Besnme  geoeml  d«  I'antenr. 

Arch.  Zool.  Experiment,  t.  9,  note,  p.  xUz-lil. 

Bie8breoht(W.).  Beiteage znr Ketmtiiia einiger Notodelpbiden.   Mit.3Taf.   MittbeiL 
Zool.  Station  Nesp«1,  3  Bd.,  p.  S93-37S. 

EdriopUhalmta. 
Ko«smaiiii(E.].  The  EnHmtioldM.    Wtthlpl.     Aau.  ftadMag.  Nat  Hist.  (6},v.  10,  p. 

81-99. 
Mocqaard(C.).  Sor  les  amponles  pyloiqnes  dea  CmBtacea  ieopodes.     Compt.   rend. 

Ao.  8o.  Paris,  t.  94,  p.  1208-1211. 
Schiodte  (J.),  et  Fr.  Heioert.    Symbolae  od  Houographiam  C^TnaUoartiin,,CrDetaopo- 

ram  Ispodnm  Familiae.    II.  Anilocrldae.  Cam  10  tab.    Natarhistor,   Tidsefcr. 

(3,)  13.  Bd.  p.  1-166. 
Wals  (Bad.).  Ueber  die  Familie  der  BopTTideo  mitbesonderer  BeracksIehtigaDg  der 

Fauna  der  Adria.  Hit.  Taf.    Wien.,  AUr.  Holder,  188^    (Arbeit.   Zool.    Inst. 

Wien.,  t  4,  Hit.  2,  (p.  125-300.) 

D«eapQ<U, 
Vitzoa  (Alexandre  N.).  Becherohea  ear  la  stmetnre  et  la  fonnatioo  dee  t^gnments 

obez  lea  Cmstac^  D6cilI>odes.    Aveo  6  pi.    ArohiT.  Zool.  ExptirimeDt.,  t.  10,  p. 

451-576. 
Onppy  (H.  B,).     Note  on  the  coooanat-eating  habit  of  the  Birgns  Id  the  Solomon 

Gronp.-Proc.  Linn.  Soo.  N.  8.  Wales,  t.  7,  p.  661-665, 

TVopieal  Cruataeeans  in  New  England  waters. 

Crastac«aD8  of  variouB  kiods  are  apt  to  be  carried  far  from  their  cas- 
tomary  liabitats,  especially  in  their  embryonic  stages,  by  carrente  or 
other  causes,  and  Prof.  Sidney  I.  Smith  has  recorded  a  onmber  of  such 
Tisttants  to  the  coast  of  Kew  England.  Ten  species  of  Decapods  have 
been  thns  signalized,  the  most  noteworthy  of  which  are  the  common 
"West  Indian  and  Southern  Oeypode  quadraia  or  armaria,  Orapsiis 
pictiis,  Packygrapsus  transverswi,  and  Calappa  marmorata.  The  Qrapum 
(1  specimen)  and  Pachygrapsua  (4  specimens)  were  obtained  iu  the  adult 
condition  from  the  bottoms  of  whalers  in  Provincetown  Harbor,  while 
the  Ocyopode  and  Calappa  were  found  in  considerable  nnmbers,  in  the 
einryonic  stage,  at  Wood's  Holl,  Massachasetts. 

A  parasitic  Cirriped. 

To  the  nnmerons  and  remarkable  parasites  of  the  animal  kingdom  a 
strange  one  has  recently  been  added  by  Professor  Tozzetti,  of  Floreace. 
A  small  pedunculated  cirriped  or  barnacle  {Omitholepaa  attstralis)  has 
been  discoTered  living  upon  the  ends  of  the  abdominal  feathers  of  a 
pnfBn — the  Priofintu  cineretu.  The  anomaly  arises  from  the  fact  that 
the  cirripeds  are  branobiferoas,  and  especially  fitted  for  submarine  life^ 
wbile  the  puffin,  although  a  waterfowl,  is  "one  of  the  most  atrial  of 
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birds."  l^eTerthelese,  all  of  the  puflSns  taken  in  the  Sontli  Atlantic  and 
Indian  Oceans — ^nearly  a  bandied — were  foand  to  be  infested  with  the 
cirripeda. 

Goooanut-eating  Grabs. 
'  It  has  long  been  known  that  a  large  terreatrial  relative  of  the  hermit- 
crabs,  known  as  Birgvt  UUro,  inhabiting  the  Philippine  Islands,  feeds 
on  cocoannts,  and  Darwin,  in  bis  Voyage  of  a  Natnralist  (ed.  I860,  p, 
468),  has  recorded  the  observations  on  its  attack  on  the  hosk  of  the 
naC  made  by  an  English  resident  of  Keeling  Island.  Mr.  Qnppy  has 
lately  foood  on  an  uninhabited  islet  of  the  Solomon  Groap  a  specues 
supposed  to  be  the  Birgut  latro,  and  recorded  his  observationB.  He 
foand  an  individoal  about  15  inches  long,  which  had  apparently  "not 
only  hnsked  the  shell,  bat  also  broken  the  hole  at  the  eye-bole  end  of 
the  unt"  itself:  in  confinement  it  did  not  actually  aocomplieh  Ba<di  a 
,feat.  ^Onone  occasion  theBirgns  was  sorprised  with  the  not  between 
its  large  claws;  bnt  notwithstanding  that  no  other  food  was  offered  to 
it  for  a  day  and  a  half,  it  did  not  attempt  to  strip  off  the  bark ;  so  Oia 
operation  was  done  for  it,  and  a  small  bole  was  knocked  in  the  top  of  the 
shell."  The  Birgos  was  kept  alive  by  Mr.  Goppy  for  three  weeks,  and 
"its  appetite  for  oocoannts  continued  unimpaired  to  the  last  day  of  its 
life."  It  consumed  about  two  nuts  in  three  days,  or  at  t^e  rate  of  aboat 
250  a  year.  "Other  foods,  such  as  bananas,  were  offered  to  it,  bnt  were 
left  untouched." 

It  may  be  here  noted  that  the  stemachal  armature  of  Birgns  has  been 
recently  described  by  Mr.  Mooqnard  in  the  Annalea  des  Sciences  Ks- 
turelles. 
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tion of  Illinois  and  named  it  Palsaocampa.  They  referred  tbe  new  type, 
witb  some  hesitation,  to  tbe  class  of  worms.  Other  specimens  have 
been  lately  examined  by  Mr.  S.  H.  Scndder,  and  that  naturalist  came 
to  the  conolnsion  that  the  old  type  was  neither  a  worm  nor  caterpil- 
lar, bat  really  belonged  to  the  gronp  of  Myriapods,  aod  represented  in 
that  gronp  a  previously  nudiffereotiated  order,  which  has  been  named 
Frotogyngnatha.  Mr.  Scndder  was  led  by  the  etady  of  this  type  to  the 
conclusions,  (1)  that  in  this  ancient  Myriapod,  as  old  as  any  widi  which 
we  are  acquainted,  tos  find  dermal  eeppendfoget  of  an  etetraordinary  high 
organization^  more  complicated  than  anything  of  the  sort  foond  in  liv- 
ing arthropods;  and,  (2)  that  at  the  early  period  when  it  lived  tii9 
divergenee  of  structure  among  Myriapodt  was  as  great  9»  it  is  to-day. 
The  bearings  of  these  &cta  are  i^nssed  at  length  by  Mr.  Scudder. 
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Minticry  by  plume-motha. 
The  plnme-motbs  bave  winga  cleft  into  feathery  pAimeB,  and  when 
flying  remind  one  of  driflioff  tbiaUe-dovii.  Mr.  J.  E.  Taylor  recalls  that 
of  aboDt  twenty  species  of  Pterophoma  whose  larval  habits  are  knovo, 
one-half  feed  on  composite  plants  having  plumed  seedH,  and  it  ie  there- 
fore suggested  that  the  wings  of  the  moths,  mimicking  the  down,  most 
be  protective  to  females  when  depositing  their  eggs,  as  well  as  when 
the;  are  flying. 

Vni.  M0LLU8C0IDS. 

POLYZOANB. 

Buioia  (Jules).  Embrrog^DJe  dea  Brjoiosires.  Essai  d'ane  th6orie  g6a6ra.le  da 
d^velopemeot  bM6e  am  IVtade  d«a  m^tamorphoMi.  Avec  1  pi.  Jonra.  de  I'Anat. 
etdelaPhTBlol.,  1B82. 

.  Embryoj^ny  of  tbe  Bryoxi&i  mi  attempt  at  ageneTal  lheot7of  tbeir  devel- 
opment, [etc.]    With  1  pi.     Ana.  Sc  Mag. Nat.  Hiat. (5),  p.  SeS-37!l,  p. 3dd-403, pi- 14. 

Jnlien  (J-)  N'ut«  but  one  Douvelle  division  des  BryoEoaires  cheilostomieiis.  Ball. 
Soc.  Zool.  France,  6.  Ann.,  pp.  271-3%. 

Hioka  (Tbomae).  Oaoertainremaikabte  modifioatioDSof  tbeavicnlorinm  in  a  speciM 
of  PolyEoan;  and  on  tjte  relation  of  the  vibracalum  to  tbe  avicnlarinni.  Ann. 
and  Uog.  Nat.  HUt.,  (5,)  v. 9,  pp.  20-25. 

H'lotoeb  (W.  Carmicbael.)     Pieliroinary  notice  of  C^pbalodisoDS,  a  new  tfpe  ollied 

*to  Prof.  Allman'sBhabdopleara,  dredged  b;H.  M.S.  "Challenger."  Ann.  and  Mag. 
Nat.  HUt.,  (5.)  T.  10,  p.  337-348. 

A  new  Bhabdoplmiran. 

A  new  genns  of  Bhabdoplenrte,  an  order  of  Folyzoaos  hitherto  only 
known  through  one  geuas — Bhabdopleura — has  been  made  known  by 
Professor  Mcintosh.  It  has  been  named  Cephalodisens.  It  is  especinlly 
distinguiebed  by  remarkable  branchial  or  tentacular  plnmes  and  by  the 
perfectly  free  condition  of  tbe  polypides.  It  may  be  added  that  Profes- 
sor Lankester  visited  Norway  in  August  expressly  to  study  Bhabdo- 
pleura, and  was  successful  in  finding  it  in  considerable  numbers  and 
under  favorable  conditions. 

Variations  of  the  avicularium  in  Polgzoans. 

As  tbe  Bev.  Thomas  Hincke  well  remarks,  "  The  homology  between 
the  curious  aviculariau  [or  bird -head -like]  appendage  which  is  present 
on  so  many  of  the  cheilostomata  and  the  zocecium  with  its  contained 
zooid  has  been  amply  demonstrated  and  is  now  generally  admitted. 
Indeed  the  rudimentary  or  primary  forms  of  the  organ  exhibit  so  slight 
an  amount  of  divergence  from  the  ordinary  cells  that  we  have  no  diffi- 
culty in  recognizing  tbe  morphological  relationship  between  the  two; 
and  firom  this  starting  point  a  series  of  transitional  forma  conducts  us 
to  the  most  highly  specialized  term,  in  which  the  zo<£cial  type  is 
effectually  marked."  Further,  '*the  avicularium  with  more  or  less 
elongated  mandible  is  a  step  towards  the  second  of  the  appendicular 
organs  with  which  tbe  Cbeilostomatons  Polyzoa  are  fiimisbed,  the 


vibracututn."  TraDsitious  between  these  two  types  bare  even  been 
found  in  one  species  of  Polyzoau,  the  ubiqnitoas  MUsroporella  dliata. 
In  specimens  fit>m  the  Qaeen  Charlotte  Islands  the  following  modifi- 
cations were  fonnd:  (1)  "ordinary  avicalarium  with  pointed  beak": 
(2)  "  ariculanuni  with  the  mandible  elongated  into  a  spine  " ;  (3)  "  avica- 
larinm  with  the  spiuons  mandible  supporting  a  membranous  flappec 
and  (4)  "  vibracnioid  stracture  with  tall,  well-developed  seta  and 
partially-modified  beak." 

BRAcmoPons, 
GMttrat. 

Bemmelen  (J.  T.  vsn).  Ot«i  den  Boqw  der  Scbelpeu  vaa  BcacIitopodeD  en  Chiunen. 

Med  t  pi.    Aoad.  Proefschr.    Leiden,  Brill,  1H82.     (8vo.  103  pp.) 
.    UDtenDohDngfln  ilbet  den  anatomiKlieD  and  hiHtologischen  Ban  der  Brft- 

cbiopoda  teBticudinia.    Hit  5  Taf.    Jena.  Seitschr.  f.  Natarwlas.,  17.  Bd.,  pp. 
'88-161. 

BeUitwtu  of  the  Braehiopoda. 

For  the  benefit  of  such  aa  may  desire  t^  become  acquainted  with  the 
literature  of  Brachiopodology,  it  is  fit  to  state  here  that  Van  Bemmelen's 
article  on  the  anatomical  and  histological  structure  of  the  Brachiopods 
is  directed  in  part  to  the  attempt  to  prove  an  intimate  relationship 
between  that  class  and  the  worms.  It  is  cliumed  that  instead  of  being 
allied  to  the  Mollnsca,  the  Brachiopods  "appear  to  present  the  closest 
resemblance  to  the  Cbfetognatha.  Not  only  do  the  ectoderm,  enteric 
caual,  and  the  body-cavity  present  jast  the  same  developmental  history, 
but  in  bot'h  we  observe  a  feeble  development  of  connective  tissue ;  the 
only  differentiation  in  this  layer  is  the  formation  of  supporting  fibres." 
It  is  concluded  that  "the  important  difTerences  are  the  possession  by 
the  Bracbiopod  of  a  shell  and  of  a  stalk ;  but  the  former  has  been  shown 
to  be  merely  a  thickening  of  the  cuticle,  and  the  secondary  value  of  the 
latter  is  shown  by  the  dififerences  between  the  Teeti-  and  Ecardines." 
{J.  E.  M.  a,  (2,)  v.  3,  p.  338-360.) 

Dr.  Van  Bemuelen's  f^cts,  so  far  as  given  by  the  abstract,  appear 
on  the  whole  to  be  well  enough,  but  his  use  and  collocation  of  tJiem 
scarcely  seem  justifiable  on  principles  of  sound  logic  and  the  facts  con- 
travening his  postulate  have  scarcely  been  sufficiently  considered. 

IX.  M0LLU8KS. 

Otnwal  vjorki. 

Fiacher  (P»q1).  Hannel  da  ConohfUologte  on  histoire  natarelle  dea  Hollasqnes  t1- 
TttBta  et  foadlea.    Fsm.  It  (cispbalopodea).  pp.  305-416,  Sg.  105-301.     Paris,  F. 

Eobelt  (Wmielm).  Kataloge  lebendec  HoUoakeu  (Fum  Lam.,  Piaoaia  Biv.,  PoUia 
Orar,  Metula  H.  et  A.  Ad.,  BueeinoptU  Jelfr.,  IftobuceliHm  E.  A.  Sm.,  ChlaiMola 
Harta.,  Clavella  8wi.,  DmmohIm  Q»;).  Jahrb.  deutwsli.  Halakosool.  Oes.,  9. 
Jabrg.,  pp.  &-$&. 
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Hartena  (Edon&rd  tod).    Concbologiwhe  Hittboilungen,  ala  PortsetcDDg  der  Kori- 

Ut«a  oonohologiEa.    EoMel,  Th.  Fiscber,  leSL.    (Hvo.    Bd.  I,  viii,  101  pp.,  ISTif. 

U.  Sa.    Bd.  11,  Heft.  1,S, pp.  103-128,  Taf.  31-24.    ii.  B.) 
Uartlni  and  Chemnitz  (Systeuatischee  Canchylien-Cabuiet  von  );  nene  raieh  Ttf- 

mebrte  Aoagabe  [etc.],  forgesetzt  von  Dr.  W.  Kobelt  und  H.  C.  WeinkanS.    314. 

Lief.  [et«.J    NQnibcrg,  Baaer  n.  Baape,  1882.    (4to.    H.  9,  each.} 
PfeUTer  (LoniB).    Malakozoologisoha  BlStter.     Forgeaetit  von  8.  Cleaam.    6.  Bd., 

Bog.  7,  et«.    Kaasel,  Th.  Fiaober,  1669.    (Sto.) 
Tiyon  (0«oTge  W.)i  Jr.    Mannal  of  Conobolog;,  Btmotnial  and  Hyatematio.     With  il- 

Inatrationaof  bh«apeci«a.    Vol.  IV.    FhlUdelpbia,  Author,  1882.  (Svo.    Col.,  tW; 

plain,  113.) 
■  Stmotoial  and  Bjatematic  Conchology.    An  intiodoetion  to  tlie  atndy  of  tb« 

HoUiuoa.    Vol.  I.    Philadelphia,  Antbor,  1882.    (8to.) 

JoumaU, 
Jonrnal  de  Conohyliologie  [etc.],  pnblii  bodb  la  direction  de  H.  Ctoaw  at  P.  FWlitr. 

[t.  30,  or]  3.  »&.,  t.  xxli.     Paris,  H.  CrOBse,  1882.     (8vo.) 
Jonraal  (Tb«)  of  Conchology.    v.  4.    London,  D.  Bogna,  1683.    (8to.) 
Proote-Terbaox  dea  a^ancea  de  la  SoeiSti  Boyale  Malaoologlqae  do  Balgiqiia,    t.  xL 

Anndel883.    Bnixellee,  1BH3.    (Svo.) 

Morpholoff]/. 
Siinioth  <H.)   Ueber  daa  Nerveoayatem  nnd  die  Benegnng  dei  dentaohen  Binnen. 

aobneckon.    Hit  1  Taf.    Progr.  BeaUohale  II.  Ordn.    Leipilg,  1B8S.    (Pcogr.  So. 

503),  pp.  3-29. 
Cattaneo  (Oiao.)  Le  Colonic  linear!  e  la  Hoifologia  dai  Hollnaohi.    Con  16  ineia.  in 

legno  e  3  tav.  oromolit.    Uilano,  ftat.  Dnmolard,  1883.    (6vo.,  xziv,  420  pp.) 
.    Individaaliti  dei  Holloaohi.    ComoiDDic.  pceventiTa.    BoU.  ScienttT.  Uaggt, 

Zoja,  eto.    Anno  4.  pp.  659-664.  y 


Terrill  (A.  E.).    Catalogne  of  Marine  Mollnaca  added  to  the  Fauna  of  New  England 

during  the  paat  ten  ;eara.    With  6  pi.    Trana.  CooQeatioat  Aoad.,  t.  5,  pp.  447- 

687. 
■    ■  ■  ■  Notioe  of  recent  additiona  to  the  marine  Invertebrata  of  the  north-eaatetn 

ooaat  of  America  [eto.].    Part  IV.    Addition  a  to  the  deep-watei  Uollnaoa  taken 

off  Uartha'a  Vineyard  in  1880  and  1881.    Proc.  U.  S.  Nat.  Hob.  t.  5,  pp.  315-343. 
Wetbeiby  (A.  G.).    Oeographiool  diatribation  of  certain  freab-water  UoUoaka  of 

North  America  and  the  probable  canse  of  their  variatioD.    Amar.  Joum.  So.,  (3,) 

T.  23.  pp.  203^12. 
Wbite  (C.  A.}.    Conditiona  attending  the  geological  deaoent  of  aome  fttah-watei 

gill-bearing  Hollnaka.    Amer.  Jour.  8a.,  (3,)  v.  93,  pp.  382-386. 

(Baropa.) 
Locard  (Amaold).    Prodrome  de  malaoologie  franfoiae.    CatalognB  g4n<ral  dea  mol- 
Inaqnea  vivanta  de  France  (HoUoaqnea  tematrea,  dea  eanx  doaoM  at  dea  cans 
•aomAtrae}.    Lyon,  Georg;  Paria,  J.-B.  Bailliire  et  file,  1682.    (Sro.,  t1,  4G6  pp.) 

(AmU,.) 
Uaitena  (E.  von).    Ueber  central asiatieche  Molluaken.    Hit  STof    B16m.Acad.  bap- 
8o.  St-Peterabnrg  (7),  t.  30  <6S  pp.  M.  4.  70.) 
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Udmoiresconcemaiit  rHiBtoiieaatnrella  del'empire  obiaoiHpardeH  F&raadel.iCoiii- 
pagnie  de  Jtans.  3  oabier.  NoteA  Bar  lea  rnoUasqaes  tertBBtrea  de  la  vall^  dn 
FleDTB  Blen.    Ch&ng-Hai,  L8S3.    (4to,  90  pp.,  10  pi.) 

USlletidotff  (0.  Toa).  Uaterf  alien  znr  Faona  vod  China.  I.  Die  Deokelaohtieeken. 
Hlt2Taf.     Jaliib.deiitBcIi.malak.0e8.,  9.  Jahrg.,  188S,  pp.SSl-^a 

Crowe  (Hmri).  FanuemalaeolDgiqaedalaoTaiiguiTikB.  Aveolpl.  Jotun.  deCon- 
obrliol.,  t  30. 

(JMlralfai.) 

Smith  (Edgar  A.).  On  thefreab-waterBhellsof  Aiutralia,wltb3pl.  JoDm.  Linn.  Soo. 
London,  Zool.,  y.  16,  p.  256-317.  (155  Bp.,  of  whicb  97  are  new  ;*  14  pBendo-Ans- 
tralian  Bp.) 

CONCHIFKBS. 

Morphologs. 

Ultanknri  (E.).  On  the  etractnre  and  significance  of  Bome  aberrant  forme  of  Lamel- 
libranobiate  gilla.  With  1  pi.  Stnd.  Biolog.  Laborat,  Johns  HopUna  DniveTsity, 
V.  3,  p.  357-270.    (Beprinted  from  Quart.  Jonra.  Uior.  So.) 

The  Ogtteri. 

BoDohon-Brandely.    De  la  eexoalit^  chei  llinltre  oidinaire  ( 0.  edulit)  et  Chez  I'holtie 

partDgaise(0.  «v*>Iatii).    F6condation  artifloielle  de  I'hnltte  portngaise.    Note 

de  M.  Boachon-Brandel;,  presents  par  U.  Bertbelot.    Comptea  lendne,  Acad.  Sol. 

PanB,  t.  95,  pp.  356-259,  July  31,  1882. 
.    On  the  Bexnality  of  the  common  and  that  of  the  Portngneae  oyster  (O.aitfu- 

lote).  Artificial  fecundation  of  the  Portngneae  oyster.    TranBlal«dby  J.  A.  Byder. 

Boll.  U.  8.  Fiah  CommlBBion,  v.  3,  pp.  339-341. 
.     Rapport  relatif  &  la  g^n^tation  et  k  la  fjcondatioo  artifioielle  dee  haltreB, 

adreie^  an  miniBtre  de  la  marine  et  des  colonies,  par  H.  Bonchon-Brandely,  se- 

CTtitatre  du  College  de  France.   Journal  offlciel  de  la  B4pnbliqtteFrantaiRe.   E>ea. 

16  and  17, 1882;  pp.  6763-6764  and  6778-6783. 
.    Beport  Telatlve  to  the  generation  and  artificial  fecondation  of  oyetera,  ad- 

drened  to  the  minister  of  the  marine  and  coloniea.   (With  notes  by  J.  A.  Byder.) 

Bnll.  U,  8.  Fish  CommiBaion,  v.  2,  pp.  31^-338. 
Boek  (P.  P.  C.)    Becberchessnr  les  organes  g^oitsnx  dea  hoiltree.    Compl«e  rendus, 

t.  95,  Nov.  6,  1883. 
.  Besearchea  Qn  the  generative  organd  of  the  oyster  (O.  edulit).    (A  translation 

of  the  foregoing  by  J.  A.  Byder.)    Ball.  U.  S.  Fiah  CommisBion,  v.  S,  pp.  343-347. 
Horst  (B.)  Bijdrage  tot  de  Eenais  van  de  OntwikkelingageBchiedenia  van  de  0«Bler 

(Ostrea  ednlis  L.).    Tijdschr.  d.  Ned.  Dierk.  Vereen.,  dl.  6,  ISSS. 
.   On  the  developmentof  the  Enropeao  oyster  (OstrcaedalisL.).   Qoar.Joam. 

Mio.  Soi.,  n.  b.  v.  ixii,  pp.  341-346,  pi.  27. 
.    A  eoDtribntion  to  onr  knowledge  of  the  development  of  the  oyster  (Ostrea 

edolis  L.).    (TranBlat«d  &om  the  original  Dntah  by  J.  A.  Byder.)    Ball.  U.  S. 

Fish  Commiasion,  v.  ii.,  pp.  15^167. 

Oysters  and  their  propagation. 
MncH  alarm  has  been  felt  in  some  qaarters  lest  natare  nnaided  sbonld 
be  unable  to  answer  the  demands  of  an  oyster-loving  population,  in- 
deasiog  in  an  extraordinary  ratio,  and  covering  a  continent.  The  IT. 
8.  GommissioDer  of  Fisheries  therefore  delegated  Mr.  John  A.  Byder,  au 
aceomplishedembryologist,  to  investigate  the  feasibility  of  the  artificial 
propagation  of  the  esteemed  mollusk.    Meanwhile  European  govern- 
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mentB  and  natnralists  were  on  their  side  seeking  vbat  could  be  done 
for  the  old  world,  and  Messrs.  Hoek  and  Horst  in  the  Netherlands,  and 
BoQcfaon-Brandeljin  France,  especially  took  up  the  investigation  of  the 
question.  These  several  natoralista  have  materially  added  to  the  infor- 
mation previously  gleaned  by  Davaioe  and  Brooks,  and  the  results  of  re- 
cent investigations  have  been  ably  digested  by  Mr.  Byder  in  *<  a  sum- 
mary of  recent  progress  io  onr  knowledge  of  the  cnltnre,  growth,  and 
anatomy  of  the  oyster."  From  that  summary  we  derive  the  fbllowing 
data,  using  in  most  cases  Mr.  Ryder's  own  words: 

The  oysters  of  greatest  economical  importance  are  three  in  number, 
(1)  the  comm6u  species  of  Northern  Europe,  Oatrea  edulit;  (2)  a  more 
soathem  species,  formerly  not  occurring  northward  of  the  Lusitanian 
peuiusnla,  Ostrea  anpulata,  and  (3)  the  ordinary  Virginia  oyster,  Ottrea 
virginiea. 

Accordingto  M.  Boachon-Brandely,  "  twenty  or  twenty-five  yearsago 
the  Portuguese  oysters,  indigenous  to  the  Tagus,  did  not  exist  on  the 
coasts  of  France.  A  damaged  vessel  discharged  its  cargo  into  the 
Oironde,  upon  the  old  Banc  de  Richard.  Here  they  have  since  bo  mul- 
tiplied that  they  cover  an  extent  of  from  twenty-five  to  thirty  kilome- 
ters, a  vast  bed  which  will  soon  be  limited  only  by  the  banks  of  the 
river. 

Oitrea  edulia  is  undoubtedly  hermaphrodite  ■  -  .  « The  Portu- 
guese oyster  is,  on  the  other  hand,  incontestably  unisexual.  Like  the 
American  oyster,  as  shown  by  Brooks,  its  ova  and  milt  are  expelled 
itom  the  shell.  Neither  ova  nor  embryos  are  ever  fonnd  in  its  mantle. 
The  young  of  the  common  oyster  cannot  live  outside  of  the  shell.  Ac- 
cording to  M.  0^rthelot's  investigations  the  fluids  in  the  mantle  cant; 
of  0.  edulit  contain  aloumeu  in  a  notable  proportion,  upon  which  the 
young  are  sapposed  to  be  noarished.  M.  BoucLon-Brandely  found  that 
the  young  of  0.  edulis,  whether  in  the  form  of  white  or  gray  spat,  could 
not  be  developed  in  sea  water  external  to  the  parent;  the  white  embryos 
died  in  three  days,  the  gray  after  twelve  or  fifteen  days  after  their  re- 
moval ft^mtbe  parent,  although  within  reach  of  collectors.  These  foots 
he  thinks,  preclude  the  possibility  of  the  crossing  of  the  species.  With 
respect  to  this  point,  however,  our  author  Ande  direct  experiments,  or 
attempts  to  hybridize  the  two  species,  which  gave  only  negative  results. 
Mixtures  of  the  eggs  of  0.  edvlia  with  the  milt  of  0.  angvlata  and  riee 
versa,  never  result^  in  fertilization,  although  the  experiments  were 
repeated  at  dififereut  times  for  the  last  two  years. 

M.  Bouchon-Brandely  succeeded  in  artificially  fertilizing  eggs  of  0. 
angitUita.  The  vittd  properties  of  both  elements  were  retained  for  two 
to  three  hours.  The  embryos  began  to  swim  at  Yerdou  in  sevMi  boors. 
The  shell  was  formed  on  the  sixth  to  the  seventh  day.  The  temperatnie 
of  the  water  was  22  deg.  C.  (equal  to  about  71  deg.  Fahr.).  Th^  oitifldal 
fecundation  presented  no  difficulties.    Four  times  out  of  five,  if  good 
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4paint  is  need,  mobile  embryos  will  be  prodaced.    Tbe  epawDiog  takes 
[iiace  io  0.  angulata  for  several  weeks  and  gradually. 

"Ad  incloaare  aboat  tbirty-flre  te»t-  square  was  prepared  at  Yerdoiir 
nito  wbicb  the  animated  products  of  successive  fecuudations  were^ 
poDTed.  The  sea  water  was  permitted  to  enter  this  space^brough  a 
bud  of  line  sand,  and  to  pass  ont  in  tbe  saiue  way.  This  enabled  the 
experimenter  to  retain  the  urtificiairy  spawuerl  embryos  within  tbe  in- 
filosore.  After  a  month  of  reiterated  experiments  our  endeavors  were 
crowned  with  success.  We  bad  the  satisTaction  of  finding  some  brood 
fixed  on  each  of  the  tiles  placed  in  our  experimental  'dear.'  Tbiti  is  so 
much  tbe  more  remarkable  as  until  last  week  [tbis  appeitrs  to  bare 
been  in  July]  no  spat  had  yet  attacbeil  itself  to  the  nnmerous  collectors 
immersed  on  the  oyster  beds  of  tbeGironde;  that  is  to  say,  in  the  vt*ry 
oenter  of  the  clear." 

Mr.  Byder,  commenting  on  these  experiments,  justly  claims  that  they 
are  of  the  highest  interest  and  may  be  of  great  practical  value,  especially 
the  means  resorted  to  in  order  to  prevent  the  escape  and  lomn  of  tbe 
eiDbrj'os  from  the  clear  or  pond.  The  Virgiuian  oyster  is  related  physio- 
logically as  well  as  morphologically  to  thePortuguese  species,  and  what 
could  be  done  for  tbe  one  could  doubtless  be  accompliuhed  for  the 
other. 

Mr.  Byder  turned  his  special  attention  to  tbe  American  form.  Dur- 
ing the  past  season  he  found,  after  opening  the  animal  carefully,  that  it 
IB  easy  to  remove  the  ova  and  milt  from  the  female  and  male  by  strok- 
iog'  the  generative  ducts  towards  their  outlet,  wbeo  the  products  can 
bo  picked  np  with  a  pipette  or  "  medicine  dropper  "  and  transferred  to 
water  free  from  extraneous  matters  of  every  kind.  He  also  fonnd  that 
when  tbe  milky  mass  is  dropped  into  water  tbe  character  of  tbe  cloud 
of  pari,iclcd  produced  in  the  water  at  once  diagnoses  tbe  sex  of  the 
individual  from  which  the  spawn  has  been  obtained.  If  the  animal  be 
a  male  tbe  cloud  prodaced  npon  stirring  breaks  up  into  wisps  and 
streaks,  which  resemble  tbe  cirrus  cloads  or  mare's  tails  of  meteorolo- 
gists. If  the  specimen  be  a  female  the'  spawn  when  dropped  into  the 
water  immediately  breaks  up  into  a  distinctly  giannlar  cloud.  These 
differences  are  so  marked  that  any  person  may  be  taught  to  recognize 
them  in  a  few  minntes.  The  new  method  of  removing  tbe  spawn  and 
milt  from  tbe  reproductive  organs  insures  greater  success  in  impregna- 
tion. Ninety  per  cent,  of  tbe  eggs  may  be  fertilized  by  tbe  new  method, 
a  result  scarcely  possible  with  the  nsnal  plan  of  chopping  np  tbe  re- 
prodnctive  organs.  Tbis  method,  together  with  the  mode  of  discrimi- 
nati&g  tbe  sexes  without  the  use  of  a  microscope,  pats  as  in  a  fair  way 
to  realize  some  part  of  a  scheme  of  artificial  propagation. 

Mr.  Byder  also  ascertained  tbe  nature  of  the  collapse  and  sbrinkin;: 
of  tbe  oyster  body  sbont  the  end  of  the  breeding  seasoa.  It  is  due  to 
a  total  atrophy  or  wasting  away  of  tbe  repr«dactive  organs  at  the  com 
pletion  of  the  spawning  season.    The  whole  of  the  connective  tis-uesab- 
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jaceDt  to  the  maotle,  and  betweeo  the  latt«r  and  tlie  liver,  disappears, 
together  with  all  tracett  of  the  roprodactive  organs,  ducts  aud  all.  '*  At 
the  first  bend  of  the  intestine  there  is  still  some  of  the  coonective  tissoe 
remaining,  but  even  here  aotl  in  the  tuantle  it  has  changed  its  charac- 
ter entirely,  aud  become  very  spougj'  aud  areolar,  instead  of  solid,  and 
composed  of  large  vesicular  cells,  such  as  are  met  with  when  the  animal 
is  in  a  better  condition  of  flesh,  hi  fact,  it  appears  as  if  this  mee^i- 
chymal  or  connective  tissue  substance  had  been  used  up  andcouv^«d 
into  reproductive  bodies — generative  products — in  the  case  of  the 
spawu-spent  aud  extremely  emaciated  iudividaals.  In  sections  from 
individuals  in  various  conditions,  from  that  in  which  the  mdimeDtary 
network  of  generative  tubules  has  just  appeared  in  the  conneetive 
tissue,  on  up  to  those  in  which  the  reproductive  tissues  areenormoudy 
developed  in  bulk  and  proportion  to  the  mass  of  the  remaining  stract- 
ares,  there  is  a  perfect  gradation  from  their  complete  absence  to  their 
full  development.  This  would  appear  Jm  be  very  strong  evidence  in 
support  of  the  theory  that  the  reproductive  follicles  or  tubules  are  de- 
veloped anew  each  season  directlyfrom  the  specialization  of  certain 
strings  or  strands  of  connective  tissue  cells." 

Mr.  Byder  adds  that  many  animals  manifest  a  periodic  development 
ol'  the  glandular  portions  of  the  reproductive  organs,  but  be  knew  of  no 
form  in  which  there  is  any  such  presumptive  evidence  that  these  orgiuis 
^e  annually  regenerated  and  Anally  altogether  aborted  as  seems  to  l>e 
the  ease  with  the  oyster.  "Together  with  the  changes  here  described, 
the  most  remarkable  changes  m  the  solidity  and  consistence  of  the  ani- 
mal take  place.  The  shrinkage  of  a  spawii-si>ent  oyster  in  alcohol  or  a 
.  chromic  acid  solution  is  excessive,  and  will,  when  complete,  reduce  the 
animal  to  one-tenth  of  its  bulk  while  alive.  This  shrinkage  is  due  to 
abstractiou  of  the  water  with  which  the  loose,  spongy  tissue  of  the  ex- 
hausted animal  is  distended.  A  so-called  'fat*  oyster,  on  the  other 
band,  will  su£fer  no  such  excessive  diminution  in  bulk  when  placed  in 
alcohol  or  ottier  hardening  fluid.  In  consequence  of  this  variable  de~ 
velopraent.of  the  reproductive  organs  as  well  as  that  of  the  connective 
tissue  of  the  body  mass,  the  amount  of  solid  protoplasmic  material  con- 
tained ill  the  same  animal  at  different  times  must  vary  between  wide 
limits.  And  inasmuch  as  the  nutritive  and  reproductive  functions  of 
animals  are  notoriously  interdependent,  it  follows  in  consequence  of 
the  enormous  fertility  of  the  oyster  that  a  vast  amount  of  stored  mate- 
rial  in  the  shape  of  connective  tissue  must  be  annually  converted  into 
germs  and  annually  replaced  by  nutritive  processes.  Plenitude  or 
dearth  of  food  are  also  to  be  considered,  but  it  now  becomes  a  tittle 
easier  to  understand  the  physiological  interde()endence  of  the  repro- 
ductive function  and  the  so-called  fattening  process. 

"The  widespread  belief  in  'fat'  and  'poor'  oysters  is  simply  a 
widespread  delusioa,  if  it  be  maintained  that  fieshy  oysters  owe  their 
rotundity  to  a  deposit  of  oleagiuous  or  fatty  matter.    Far  from  d«iy- 
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ing  that  there  is  absolately  no  fotty  matter  in  these  mollnsks,  I  do  most 
emphatically  deny  that  the  winter -plumpness  of  the  animal  is  dae  to 
snch  a  canse,  but  rather  to  large  accumulations  of  protoplasmic  matter 
of  a  soft,  slimy  coasistency,  identical  with  the  more  substantial  parts 
of  the  higher  animaU.  This  popular  error  io  regard  to  the  true  cauae 
of  the  plumpness  or  leanness  of  the  oyster,  as  the  case  may  be,  is  only 
another  illustration,"  adds  Mr.  Ryder,  **  of  the  very  many  erroneous  ideas 
of  the  intensely  practical  multitude  who  decry  scientific  methods,  which 
are  after  all  only  very  rigoroosly  exact  common  sense  methods  under 
another  name." 

The  mncb-mooted  question  as  to  the  cause  of  the  green  color  of  some 
oysters  was  also  inquired  into  by  Mr.  Ryder. 

His  investigations  of  green  oysters  confirmed  a  former  conclusion- 
reached  by  him — that  the  color  was  due  to  a  tinctnre  of  the  blood  cells 
either  derived  from  green  vegetable  food  or  possibly  by  au  effect  of  cer- 
tain food  upon  the  secretions  of  liver  which  have  chauged  in  color. ,  The 
greened  blood  cells  accumulate  in  some  cases  in  the  interstices  of  the 
muscular  trabecule  of  the  ventricle,  and  are  sometimes  even  packed 
down  behind  the  auriculo-ventricular  valves  so  as  to  impede  their  ac- 
tion. They  apparently  lose  their  amoeboid  dispositiouto  a  great  extent. 
*'This  amoebal  character  of  the  blood-cell  of  the  oyster  is  very  striking, 
»nd  may  continue  to  exhibit  itself  in  the  living  blood-corpuscles  for 
four  hours  after  their  Temoval  from  the  animal.  The  cysts  filled  with 
greeu  cells  are  simply  points  in  the  pallial  vessels  which  have  been  dis- 
tended by  these  abnormal  accumulations.  The  greenish  cells  and  blood 
corpuscles  are  of  about  the  same  size,  or  about  l-3,000th  of  an  inch  in 
diameter.  Tbey  are  evidently  not  parasitic ;  none  were  ever  seen  to 
present  anything  like  an  appearance  of  commencing  fission." 
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Rhodope  a  I/vdibranchiate. 

Many  years  ago  a  Bmnll  worm-like  animal  was  described  by  Kolliker 
under  the  name  Phodope  Veranii,  and  approximated  by  litoi  to  the 
Nudibranchiate  Mollusks,  and  it  bas  been  tbere  retained  by  several 
malacolo^sts.  Some  donbt  bas  been  entertained  as  to  its  relationsbips, 
however,  and  the  oame  type  was  redescribed  as  Sidonia  eUgana,  and  re- 
ferred by  ScLnltze  to  the  Turbellarian  worms.  Beceutly  the  species 
has  been  re-examined  by  Professor  Graff,  and  according  to  that  naturalist 
it  differs  from  the  Tiirbellarians  by  its  central  ganglia,  its  sensoiy  appa- 
ratus, its  generative  orgiiDs,  and  the  anus,  and  in  these  respects  most 
resembles  the  Nudibranchiate  tiastropods.  Nevertheless  it  is  devoid  of 
a  buccal  mass  and  odontopbore,  as  well  as  gills.  Although  retained  in 
the  order  of  Nndibrancbiates,  it  is  thererore  regarded  as  the  lowest  term 
of  that  series.  It  is  coDsidered  to  be  a  derivative  ftvm  a  generalized 
Bbabdocoelid  stock  named  ■'  AlloioctBla" — a  conclasion  which  some  may 
doubt  Qutil  its  embryology  is  known,  aud  that  may  be  required  even  to 
prove  its  pertineDce  to  the  NndibraDchiates. 

A  new  family  of  American  Qattropoda. 

Ten  years  ago,  in  the  Canadian  Naturalist,  certain  small  shells  found 
in  Postpliocene  deposits  of  Canada  were  described  by  Dr.  P.  P.  Carpen- 
ter as  representatives  of  a  new  generic  type,  Choriatet  elegana.  This 
form  has  been  found  living  by  attaches  of  the  U.  S.  Fisb  CommissioD 
iu  deep  water  (223  fathoms]  off  Martha's  Vineyard,  and  an  examination 
of  its  straoture  has  cansed  Professor  Verrill  to  differentiate  it  as  a  pecu- 
liar family  type — the  Ohoristidie.  These  are  Tectibranchiates  with  a 
thick  short  head;  large  retractile  pharynx;  well-developed  jawit;  au 
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odoDtophore,  with  three  rows  of  rhacbidian  teetb,  and  od  each  eide  a 
broad  bilobed  inner  lateral,  and  two  i-ows  of  small,  hook-8hai>ed  oater 
lateral  teetb  (1.1  +  1.2  x2);  with  frontal  tentacles,  niiited  by  afoldand 
small  posterior  tentacles,  and  witha  heliciform  shell  provided  with  a 
paucispiral  opercalum. 

Although  the  liviDg  shells  have  l>een  reftrred  to  the  same  species  as 
the  fossilized,  they  have  been  distinguished  as  a  variety  (named  tenera), 
iiiasmnch  as  they  have  a  "mach  tbiuoer  and  more  fragile  textare,"  bat 
this  iliffereuce,  it  is  sugge8t«<1,  "  may  be  due  to  mere  local  conditions." 

It  should  be  added  that  the  gills  of  the  CiMristiids  ore  "  large,  attached 
to  the  inner  sorface  of  the  mantle  on  the  left  side  of  the  neck,  and  ex- 
tending over  to  the  right  side,  consisting  of  Damerons  lamella.  {Proo. 
U.  8.  Nat  Mua.,v.  5,  p.  337.) 

A  new  deep-sea  family  of  Docoghimtes. 

The  family  Cocculinidte  has  been  proposed  for  two  limpet-like  mol 
lusks,  of  deep  water,  exhibiting  a  peculiar  combination  of  chftrnoters. 
The  two  are  congeneric,  representing  a  new  genas  called  Cotxulina,  and 
belong  to  the  order  of  Rbipidoglossa.  The  dentition  is  typical — 
50-150  (1  -)-  3)  I  (3  +  1}  160-50— and  resembles  that  of  the  FissurellidtB 
andHelicinidffi;  bat  there  is  only  a  single  asymmetrical  gill,  no  append- 
ages to  the  side  of  the  foot  or  on  the  mantle  are  developed,  and  the  shell 
is  patelliform,  anflssured,  ansinuat«d,  and  entirely  exteiiial.  The  spe- 
cies have  been  found  at  the  depth  of  over  100  fathoms  east  of  the  New 
England  coast,  and  in  deeper  water  in  the  Caribbean  Sea. 

A  new  Seep-tea  family  of  Fitmrelloid  Rhipidoglossatea. 

The  family  Addisoniidse  has  been  constituted  for  the  reception  of  a 
remarkable  limpet-like  Gastropod  found  about  75  miles  south  aud  west 
from  Martha's  Vineyard,  at  a  depth  of  from  96  to  130  fathoms.  The 
moUnsk  belongs  to  the  order  of  Uhipidoglossa,  but  has  a  very  pecaliar 
dentition,  viz,  1  {1  4-  2  +  2)  1  (2  -|-  2  +  1)  1 — the  single  nnciui  being  flat 
and  scale-like.  The  parts  are  very  asymmetrical,  and  there  is  an  enor- 
monsly  developed  lateral  series  of  separately  inserted  gilMamiute,  like 
those  of  the  PatelUdie,  bat  no  filamentary  appendage  of  any  kind.  The 
shell  is  asymmetrical  and  porcellanons.  The  type  is  interesting  as  being 
a  generalized — or  what  would  have  been  called  by  Agassiz  a  "  syn- 
thetic"—form.    The  species  has  been  named  Addinonia  paradoxa. 

The  PaeudomarginelltB. 

Id  the  annual  report  of  1  he  Smithsonian  Institution  lor  the  year  1880, 
a  notice  of  a  preliminary  article  by  Dr.  Justus  Carri&re  on  Marginella 
glabella  and  Paeudomarginella  was  given.  Dr.  Carribre  claimed  to  have 
fonnd  in  shells  having  the  aspect  of  '■^Marginella  glabella"  animals 
exhibiting  three  very  different  types  of  dentition.  It  was  tbeu  snpi>osed 
by  the  reporter  that  the  statement  that  the  sheila  associated  with  tha 
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several  animals  woald  be  regarded  by  a  coiichologlst  as  MargitUlla 
glabella  was  to  some  exteut  flgarative  aiid  intended  to  convey  an  idea 
of  a  similarity  wbich  strongly  contrasted  with  the  dissimilarity  of  the 
animals.  Dnriug  the  past  year  a  full  monograph  of  the  several,  fonns 
han  been  published  by  Dr.  Carri^re.  It  now  appears  that  the  shells 
are  actually  uudistingiiishable  specifically  fh>m  each  other,  and  unless 
special  attention  was  called  to  tbem,  a  concbologist  wonld  unhesitat- 
iHgly  consider  .them  to  be  of  the  same  species.  Let  it  be  remembered 
that  the  shell  of  '^MargineUa  glabella"  is  very  characteristic  in  form  as 
well  as  color,  and  the  difficulty  of  believing  that  sncb  a  species  of 
shell  may  be  developed  by  animals  of  three  different  families  of  mol- 
Ittsks'may  be  understood.  It  will  be  much  more  credible  that  Dr. 
Canifere  has  been  imposed  upon,  and  that  the  animals  of  other  shells 
have  been  skillfully  transferred  into  emptied  shells  of  Marginelta  gla- 
bella than  to  believe  that  such  an  anomaly  as  has  beeu  alleged  should 
occur  in  nature.  Dr.  Garrigre's  good  faith  cannot  be  impugned,  but 
there  is  too  much  reason  to  fear  that  he  has  been  made  the  victim  of  a 
hoax  or  perhaps  a  deliberate  fhiod.  Dr.  Carrifere  has  well  summarised 
the  alleged  facts  in  a  tabular  form,  which  is  herewith  literally  translated. 
The  data  purport  to  be  the  result  of  examination  of  eleven  specimens, 
six  of  which  had  a  margiuelloid  animal  and  the  others  opercnligerons 
ones. 


HargliwlU  glabcUft 


HwBliiiilU 

glkMl*. 

MaigiiuU* 
(UMU. 

Murloslla 
gUMlk. 


formly  iridB,  uloi 
1«H,   on     the    ildi 
bUok  apoU. 
Snad  and   flat,  anl 
fonulf  wfdt,  ooloi 


TI>nlsiilat«,  1 
tbt  of  Fan 


BhDTi  D;llitdiicaL 


{Tabl&r^mUnMd.) 


Foot  gland. 


laglabeU* 

PaendoiDHTglnQlU  leptapas 
PHodomarglaella  pUtypoB 


:  X  alpgla  median,  broad,  and    Large  In  MWDparl. 
mnllldeDlata  t«Ui.  ,      aon  wlUi  tha  foot. 

Lateral  l«tb.  broadar  tlian     Vsrvamall 

the  rachldlan. 
Lat«n1  trelh  anEulcnlate,  I  Very  nsall 

mnob  narrower  than  Uie 
I      raclildlaD.  i 


It  thus  appears  that  {!)  the  same  apeciea  of  shell  (using  the  void 
'*  species"  in  a  literal  sense)  is  repeated  in  the  several  types,  and  that  (2) 
the  several  animals,  exclusive  of  the  shells,  are  strictly  related  to  Out 
numerous  representatives  of  three  widely  differentiated  families,  and 
wonld  be  unhesitatingly  referred  to  sucb  femilies  were  it  not  for  the 
shells.    We  are  then  called  upon  to  decide  which  of  two  alteriiative^  is 
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the  more  probable,  (1)  that  the  same  species  of  she})  is  developed  by  three 
family  types  which  otherwise  have  the  hard  aod  soft  parts  duly  co- 
ordinated, or  (2)  that  the  aoiinalB  have  been  dissociated  from  their  owd 
shells,  and  io  some  way  or  other  been  thrust  into  shells  of  MargineUa 
glabella.  If  the  alleged  facts  of  Dr.  Carriire  were  established,  no  cer- 
tainty could  be  eiyoyed  in  either  morpholoRy  or  palieontology.  It  is 
noteworthy,  finally,  that  there  is  no coordinntion between  the  opercula 
or  animals  of  the  pseudomarginellie  and  the  shells. 
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The  major  groups  of  Cephalopodt. 

The  Cephalopoda  are  of  peculiar  interest  on  account  of  the  iDt«nse 
morphological  specialization  of  the  members,  their  range  in  time  and 
spiMW,  and  the  geological  history  of  the  group.  Witliin  a  short  period 
mnch  has  been  contribnt«d  to  a  better  UDderstandiDg  of  the  class  by 
HesBiB.  A.  Hyatt,  Munier-Cbalmas,  Broch,  Paul  Fischer,  and  especially 
A.  E.  Yerrill.  The  tazonomic  rank  of  the  Cepbalopods  as  a  class  may 
be  considered  to  be  established  and  undisputed,  and  equally  certain  is 
it  that  all  the  living  forms  are  perfectly  segregable  into  two  primary  sec- 
tions of  the  value  of  orders  at  least.  These  groups  were  first  correctly 
defined  and  named  Tetrabraocbiata  aud  Dibranchiata  by  Professor 
Owen  in  1838,  but  were  earlier  recognized  and  denominated  Tentaculi- 
Ares  and  Ac^tabttlif^res  by  Fentssac  and  d'Orbigny  iu  1834.  But  there 
are  numerous  extinct  Cephalopods  as  to  whose  affinities  there  are  still 
Bome  doubts.  For  a  long  time  they  were  supposed  to  be  closely  related 
to  the  Kautilids,  and  consequently  to  be  Tetrabranchiates ;  sucfi  are 
the  Ammonites  and  kindred  forms.    But  Frofp^aorAgassiz  nearly  twenty 
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years  ago  urged  that  they  were  ordinally  distinct  from  both  th«  Tetra- 
braochiatea  aud  Dibraueliiates,  aod  dimingufahed  them  as  the  order  ol 
Ammonotds,  and  was  followed  therein  by  ProfcSBor  Hyatt,  and  U. 
Munier-Chiilma8,in  1874,  eveu  considered  (hem  to  be  nearer  the  Dibrao- 
chiates  than  to  the  TetrabranchiateB.  liecently  M.  Fischer  has  acceded 
to  the  view  that  they  represent  an  order  ("AminoDea"),  As  to  the  fur- 
ther subdivision  of  the  class,  the  Uibranchiates  are  with  one  accord 
■  divided  into  two  groups  (generally  called  suborders]  distiuguished  by 
the  development  or  want  of  two  unasually  elongated  tentacular  arms 
inside  tbe  circle  of  eight  sessile  arms  common  to  all  tbe  order.  Those 
forma  with  tentacular  arms  (Decaceres  or  Decapods]  hare  an  elongated 
body,  with  lateral  fins,  and  an  internal  "shell"  or  "gladius";  those  with- 
out tbo  correspond iUK  arms  have  a  roundish  sacciform  body  and  are 
destitate  of  an  internal  shell,  and  are  known  as  Octo|KKia. 

The  families  of  Atimonoids. 

The  "order  Ainmonea"  or  Ammonoids  is  primarily  subdivided  by 
Fischer  into  (1)  the  Ketroeiphooata,  in  which  the  partitions  are  inrnndi- 
bulate  backwards  around  the  siphon,  and  (2)  the  Prosiphonata,  whereof 
the  perisi  pboual  infundibulatiou  is  advanced  forwards.  The  Proiiiphn- 
nata  are  by  far  the  moat  numerous,  and  were  mostly  formerly  ooufouoded 
under  the  generic  name  Ammonites;  tbey  represent,  however,  a  Dumber 
of  families  which  have  been  segregated  into  two  major  groups,  (a)  the 
Aptycliidea,  which  have  an  "  aptychns"  composed  of  two  calcareoiu 
pieces  free  or  consolidated,  and  (b)  the  Aua]>tycbidea,  which  are  desti- 
tnte  of  an  aptychus,  or  at  least  of  a  calcareous  one*.  The  families  ad- 
mitted arc  the  following: 

A.  Retrosipbouata  {Qoniatitidw). 

B.  Prosiphonata  a.  Ana ptycli idea.  Section  1.  Latisellatit. — {Arce$- 
tida,  Tropitido!,  CeratitidcE,  Clydonitida).  Section  2.  Angaatisellata. — 
(PinacoceratidiB,  AmaUheidre,  Ammonitida,  Lytoceratida).  b.  Aptychi- 
dea  {Sarpoceratid(E,  Stepkanoceratida). 

Some  American  palieontulogists,  especially  Professor  Hyatt  and  the 
late  Professor  Agassiz,  hare  admitted  stilt  more  numerous  families,  aod 
for  other  reasons. 

Finuilits  of  Tetrabranckiatea. 

M.  Fischer  has  admitted  only  three  families  of  Tetrabranchiatea  in 
his  recent  classification  of  the  Cejihalopods — the  prosiphonate  Notho. 
cerattds  and  the  retrosiphonate  Ifautilids  and  Ascoceratids.  Tbe  Ifan 
tilida  include  all  these  forms  with  the  partitions  perpendicular  to  tbe 
axis  of  the  shell,  and  the  Ascoceratids,  those  wboae  partitions  are  very 
oblique  and  become  even  subparallel  to  tbe  axis.  In  flue,  his  arrange 
ment  is  presented  iu  the  following  manner : 

A.  Prosiphonata  [Sothocerattdw). 

B.  Retrosi;thon.i;a  {yauHUdce,  Ascoceraiidce). 

i:Qi,.r::::G00'^lc 
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!t  will  be  tlius  seeo  that  the  growth  of  the  shell,  whether  iu  a  spiral 
or  other  curve  or  even  straight,  is  not  only  subordiDated  to  other  char- 
acters (aud  uadoubtedly  with  propriety),  but  is  ignored  aa  a  family 
character. 

The  familiea  of  Decaceroua  Dibranckiates. 

The  snborder  of  Decacerons  or  Decapod  Cephnlopods  has  been  gen- 
erally differeutiated  into  two  primary  gronps — (l)tbe  "Oigopsidffi,"  re-  ■ 
poted  to  have  the  "eyes  naked  in  front,  furnished  with  Ireelids,  with  or 
without  an  anterior  sinus;  papils  circular,"  and  {2)  the  "  MyopsiduB," 
contradistiuguiRhed  by  "eyes  covered  by  transparent  skin,  sometimes 
with  a  thickened  fold,  forming  a  lower  tid,  papils  crescent-shaped." 
It  has  been  doubted,  however,  whether  undue  value  has  not  been  at- 
tached to  such  distinctions,  although  their  importance,  to  a  greater  or 
less  extent,  has  been  admitted.  During  the  past  year  several  modiflca- 
tions  have  been  proposed. 

Mr.  Tryou  divided  the  Decaceres  into  (a)  Decapoda  choudrophora 
and  (&)  DeoiiKHla  calcifera. 

Professor  8te€nstrap  adopts  the  groups  Oigopsidse  and  Myopsidee, 
and  attaches  importance  next  to  the  particular  arm  of  the  male  which 
is  hectocotylized.  He  recognizes  two  series  of  Myopsids,  which  he  calls 
"families,"  viz,  (1)  the  "family  of  Boasia.Sepio1a^=Sepiolini,"  of  which 
an  arm  of  the  fint  part  is  hectocotylized,  and  (2)  the  "  family  of  Sepio- 
Loligini,"  whereof  the  arm  of  the  fourth  pair  is  hectocotylized ;  the  lat- 
ter is  subdivided  into  the  groups  (a)  Lotiginei,  (b)  Ensepii,  (o)  Sepiadarii, 
and  (d)  Idiosepii. 

Dr.  Fischer  attaches  primary  importance  to  the  nature  of  the  internal 
dorsal  support  or  skeleton  dividing  the  suborder  into  (1)  Ghondrophora, 
{2)  Sepiophora,  and  (3)  Phragmophora.  The  Chondrophora  are  subdi- 
vided into  the  "sections"  Oigopsidfe  aud  Myopsidie. 

Professor  Verrill  admits  the  groups  of  d'Orbiguy,  but  adds  that  they 
are,  "perhaps,  more  convenient  than  natnral,"aDd  hesabdivides  the(l) 
Otgopsidro  into  two  snperfamilies,  the  Teuthidea  and  Taonidea,  and  the 
(2)  MyopsidfB  into  two  also,  the  Sepidea  and  the  Sepiolidea,  bat  sug- 
gests that  the  Sptrulidffi  (provisionally  referred  to  the  Sepidea)  "might, 
perhaps,  be  best  placed  with  several  fossil  forms  in  a  division  of  which 
it  is  the  sole  surviving  genus."    • 

The  extent  to  which  the  several  characters  referred  to  coincide  or 
traverse  each  other  may  be  appreciated  Jrom  the  diagnoses  of  the  sev- 
eral families,  which  have  been  chiefly  condensed  from  Professor  Verrill's 
catalogue,  etc. 

A.  Tbuthidoidea. — Decaceres  with  eyes  naked  in  front,  with  free 
lidH.  and  not  protuberant;  with  asabterminal  valve  to  siphon, and  with 
the  mantle  attached  to  the  siphon  by  free  connective  cartila{/e9. 

1.  0»yo/ioteutAid«.—Teuthidoid  Decaceres  with  freearms,witb  lachry- 
niii)  sinnaes:  sipiion  valviferous,  well  developed  nuchal  crests,  and  ten- 
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tacolar  arms  clavigerouB  and  anned  with  bomy  claws  or  hooke,  aad 
with  "a  cluster  of  small,  smootb-ritnmed  sackera"  alwat  the  tips. 

2.  Omtnastrepkids. — Teathidoid  Decaceres  with  free  arms,  with  lach- 
rymal 8iauBe8,valviferou88iphoD,t]Ucbal  crests,  and  clavigerousclawleds 
tentacular  arms  *'  having  fonr  rows  of  suckers  "  about  the  middle  of 
the  '*  club." 

3.  Mastigoteuthids. — Teutbidoid  Decaceres  with  firee  arms,  witboat 
lachrymal  sinuses,  with  a  valviferous  sipbon,  withoot  auditory  crests, 
and  with  tapering  tentacular  arms  "  covered  witli  a  multitude  of  minnte 
suckers,  in  many  rows,"  towards  the-eods. 

i.  Chiroteutkida. — Teuthidoid  Decaceres  with  tree  arms,  with  lachry- 
mal siuuses,  with  a  small  siphon  destitute  of  valve  or  dorsal  bridle,  with- 
out uucbal  or  auditory  crests,  with  very  elongated  clavigeions  arms, 
tipped  "with  a  spoon-sbaped  organ,  opeuiog  backward"  and  "with 
rows  of  siugnlar  small  suckers,  having  ^  swollen  bulb  on  the  long  pedi- 
cel" on  the  "club,"  buccal  membrane  seven-angled,  and  with  six  buc- 
cal aquiferous  openings. 

5.  EUHoteutkids. — Teuthidoid  Decaceres  with  the  six  upper  arms 
connected  by  a  very  extensive  web,  without  lachrymal  sinuses,  a  siphon 
without  valve  or  dorsal  bridle,  witboat  nachal  crests,  long  clavigerooB 
tentacular  arms  "bearing  large  central,  tuid  small  marginal  suckers 
and  tabercles,"  buccal  membrane  "  with  six  smooth  lobes,"  and  with 
four  buccal  aquiferous  openings. 

B.  Taonoidea. — Decaceres  with  eyes  naked  and  free-lidded,  and  very 
prominent,  without  a  true  subterminal  valve  to  siphon,  and  wit^  tbe 
mantle  nnited  to  the  base  of  the  siphon  as  well  as  the  back  of  neck  by 
three  tiMMCuIar  «ommtHure*. 

6.  Besmoteuthidt. — Taonoid  Decaceres  with  the  body  much  elon- 
gated, the  siphon  "  with  tliree  pecubar  special  thickenings,  or  raised 
processes.  In  its  basal  portaon." 

Several  other  families  of  Myopsid  Decaceres  are  found  outside  the 
limits  of  Professor  Terrill's  field  of  Investigation,  but  their  place  in  tlie 
system  has  not  been  determined  as  exactly  as  is  desirable.  Those 
which  have  received  names  are  the  Loltgopsidsa,  Cranchiide,  and 
ThysanoteatbidiB. 

0.  Sepioidba.. — Decaceres  with  eyes  covered  by  transparent  skin  and 
lidless,  arm^  of  the  fourth  pair  bectocotylized,  and  with  an  internal  flat- 
tened calcareous  gladias  (sepiostaire  or  cuttle-fish  bone). 

7.  S^ids. — The  only  known  sepioid  decaceres.  and  which  famish 
the  "  cuttle-fish  bone"  of  commerce. 

D.  LoLiGiNOiDBA. — Decaceres  with  eyes  covered  by  transparent  ex- 
tension of  the  cephalic  integument  and  lidless,  arms  of  the  fourth  pair 
heotocotylized,  and  with  an  internal  corneous  gladius. 

8.  Loliginids.—Tbe  only  known  American  family. 

E.  Spirulotdea  or  Phraomophoba.— Decaceres  with  eyes  covered 
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by  tranapareat  skin  aud  lidless,  armB  of  the  fourth  pair  hectocotj'lized, 
aDd  with  an  internal  chambered  shell  or  phragmacone. 

This  superfamily  inclndes  only  one  liviuR  family,  but  the  extinct 
BelemnitidB,  Belopterids,  and  Belosepiids  have  been  associated  vith  it 
as  constituents  of  a  natural  siiperfamilj  group. 

9.  8pirulid», — Spimloid  Decacerea  with  the  iuternal  shell  or  phrag- 
macone, an  elongated  chambered  cone,  wound  iu  a  loose  coil  of  several 
whorls. 

This  family  is  only  represented,so  far  as  known  in  the  existing  faoua, 
by  the  genns  Spirula,  whose  shell  is  so  well  known  to  all  collectora,  but 
Professor  Steenstrup  \&s  associated  in  the  same  family  with  it  a  genua 
named  Idiosepitu.  Idiotepiui  is  deatitute  of  a  ahell,  but  has  a  teodiaoos 
support  which  is  regarded  as  the  homologue  of  the  shell,  aa  well  as  the 
gladins  of  Loligo. 

F.  Sepioloidba. — Decaeereq  with  eyes  covered  by  a  transparent  akin, 
bnt  with  false  eyelids  more  or  lesa  liree,  arms  of  the  first  pair  bectocotyl- 
ized,  and  with  the  gladius  corneous  and  rudimentary,  or  absent. 

10.  SepioUdi. — The  only  known  sepioloid  decaceres. 

Tke/amilieg  of  Octopod  l>U>ranchiateB. 

The  octopods  in  Iat«  years  have  been  generally  segregated  into  two 
principal  groups,  (1)  the  pelagic,  including  the  Argonantids  and  Pbilo- 
nezids,aad  (3)  the  littoral,  embracing  the  Octopodids  and  Cirrhotenthids. 
But  M.  Fischer  has  pi'opused  tn  differentiato  them  into  two  groups,  dis- 
tingoished  by  the  development  of  one  or  more  rows  of  Backers,  th* 
"Girrhoteathidse"  and  "Eledonidte"  having  one  row (" monocotylea"), 
and  tiie  Ootopodidse,  Tremoctopodidie  (Philonezids),  and  Argonaatidte 
having  two  or  three  ("  polycotylea").  Professor  Verrill  has  made  known 
a  "new"  fomily  (Alloposidie),  and  admits  the  following: 

Argonautidt. — Octopoda  with  an  ovoid  flnless  body,  the  two  upper- 
most arms  (in  female)  expanded  terminally  into  broad  flattish  vela- 
menta  which  secrete  a  papery  spiral  single-chambered  involute  nautili- 
form  shell. 

The  family  is  specialized  by  the  development  of  a  shell,  which  serves 
as  an  ovicapsule  in  the  female.    The  male  is  very  much  smaller. 

Pkilonexids  or  ZVemootopotti^s.— Octopods  with  ovoid  finless  body, 
tapering  arms  moderately  connected  by  membrane,  and  "edge  of  man- 
tle unitod  to  the  base  of  the  siphon  laterally  by  a  button-like  cartilage 
fitting  in  a  correspondiug  pit  on  the  inner  surface  of  the  mantle." 

jllIopo<tdi.— Octopods  with  ovoid  finless  body,  tapering  arms  ood- 
uected  by  a  moderate  web,  and  mantle  "  united  directly  to  the  head,  not 
only  by  a  large  doraal  commiaanre,  bnt  also  by  a  median  ventral  and 
cwo  lateral  longitudinal  commissures,  which  rau  tiom  its  inner  surface 
to  the  basal  parts  of  the  siphon." 

TMb  fomily  has  been  constituted  by  Professor  Verrill  for  a  siDg1» 
upecies  {Alloposus  mollis)  discovered  by  Lieutenant  Tanner,  nnder  the 
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anspices  of  the  XTnited  States  Fish  Gommissioti,  in  deep  water  (225  to 
715  falboms),  in  several  places  Dear  the  eastern  coast. 

Octopodida, — Octopods  witb  an  oval  flale«B  body,  taperlDg  arms  little 
connected  by  membrane,  and  "  mantle  united  to  the  bead  by  a  broad 
dorsal  commistiure,"  and  vitbout  complex  connection  witb  the  siphon. 

The  family  is  again  subdivideil  by  M.  Fischer  into  two,  (I)  theOctopo- 
didee  witb  two  or  more  rows  of  suckers,  and  (2)  the  Eledonids  with  a 
single  row  of  suckers.  The  common  littoral  cuttle-fishes  are  representa- 
tive of  the  family. 

Cirrkottutltitis.-^ctopoda  with  a  rather  long  body,  provided  with 
short  lateral  fins  (one  on  each  side),  supported*  by  internal  cartilages, 
and  "  arms  united  nearly  to  the  tips  by  a  broad,  umbrella-shaped  mem- 
brane or  web." 

The  umbrella-shaped  anterior  end  is  the  most  obvioas  characteristic. 

It  is  always  an  arm  of  the  third  pair — generally  the  right,  but  some- 
times the  left — that  l)ecomes  hectocotytized  in  the  male,  the  hectocotyl- 
izatiou  varying  in  extent  fjrom  the  entire  arm  to  the  tip  only. 

Qigantio  Cuttle-JUhes. 

In  the  last  account  of  progress  in  zoology  reference  is  made  to  Pro- 
fessor Verrill's  stndies  of  the  gigantic  cuttle-fishes,  and  it  was  stated 
Chat  two  specimens  of  Architeuthi$,  the  genas  including  the  giants  of 
tiie  class,  had  been  foand  ^2  feet  long.  But  huge  representatives  of  the 
olass  have  been  found  elsewhere  than  the  North  Atlantic  Ocean,  and 
have  been  found  to  differ  materially  from  the  type  of  the  genns  Areld- 
tmithia,  although  apparently  not  as  much  as  has  been  supposed. 

Professor  Terrilt  has  reviewed  the  conclusions  formulated  by  Ptik 
fessor  Owen,  in  his  "  Descriptions  of  some  new  and  rare  Cephalopoda.* 
The  Enoptoteuthit  Gookii  of  Owen  is  the  iSepta  vngutculata  of  Molina 
(1810),  and  Enopioteuthit  molina  of  IVOrbigny  (1845-'46),  and  "  itis  not 
improbable  "  that  it  is  also  specifically  identical  with  the  EnoptotmOku 
Hartmgii  of  Yerrill  (1880).  The  PUetoteuthit  grandis  of  Owen  is  on- 
qnestionably  an  Arckiteutkia,  and  the  Ommastr^hea  etmfer  is  a  Sthetto- 
ttu^is,  and  probably  the  same  as  the  8.  pteroptu  of  Bermuda.  (A.  J. 
8.  (3),  V.  23.  pp.  72-75.) 

The  host  of  giant  cephalopqds  has  also  been  added  to  from  Sew  Zea- 
land. Mr.  T.  W.  Bark  has  described  two  ftom  that  region  ander  the 
names  Arckiteulhis  Verrilli  and  Steenttrvpia  Stoekii.  Ko  generic  difite- 
ences  have  Iwen  signalized  between  the  two,  and  Professor  Veirill 
would  refer  the  so-called  Steeiutrvpia  to  Architeuthit  "  without  much 
hesitation,  though  the  tentacular  clubs,  if  knowii,might  show  some  differ- 
ences." The  species,  however,  "bear  more  resemblance  to  the  small 
squids,  Ommaatrephfs  and  Loligo,  than  do  the  other  large  species  hith- 
erto discovered."  The  A.  VerriUi  had  a  length  for  head  and  body  of 
9  feet  1  inch,  and  the  tentacular  arms  were  25  feet  long.    The  A.  Stoekii 
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^BB  correspondiDgly  11  feet  1  iooh  long,  bat  the  arms  were  shorter  than 
in  the  A.  VerrilH.  (Trans.  New  Zealand  Inst.,  v.  U;  A.  J.  S.  (3),  v. 
24.  p.  477.) 

X.  PR0T0CH0BDATE8. 

TUN1CATK9. 
GtAfral. 

Delia  Valle  (A.)'     Noove  cootrihuzioni  alia  Storia  uatnrale  dplle  Aacidie  eompoitta 

del  ROlfo  di  Napoli.     Con  10  t»v.     Atti  B.  Accad.  Llncei,  (.t,)  Mem.  CI.  Fis.,  t. 

10,  pp.  431^90. 
UcHarrich ( J.  Flayfair).    On  tbe  origin  of  ibo  ao-called  ''Teei-cflllH"  id  tbe  Ascidian 

ovnm.    Witb  1  pt.    Stadies  from  tbe  tiiotog.  Laliorat.  Johns  Hopkins  Univera., 

V.  8,  pp.  HT-IfHi. 
Seeliger  (Oaw  "      " 

pung  von 

DAt.  CI.,  1.  Ablh.,  »&.  Bd  ,  pp.  3I>1-413. 


Tom  iobran  chialt*. 

Withl  pi.    Stnd.  Biolog. 

erkungeu 
den  6?n(<ratiousu'ei']iHe1  der  AcaJephen,  Crstodi-D  iiud  TnimalodeD.     Hit  5  Tal. 


OlobbfD  (Curl).     Oolioliim  iii<d  aeiti  Grin rr^tiona wee hsel,  nebst  Bemerkungeu  liber 
den  Generations'*' cell  Bel  der  AcaJephen,  Cesfodi-n  iiu'  ~ 
Arbeit.     Zoolog.     luBtit.  Wieu.,  4.  lid.,  pp.  20l-'i»i. 

Saccobranchialtt. 

Trftoatrdt  <M.  P.  A.).  TeatindUke  AHcidiie  simplicea.  1.  Afd.  (/'Aa"ujniftB)tilliKeined 
ipdledende  BvomrkDinger  om  Shjierlieden  Iior  AaeidrfBMmplici>B  i  Almcndeliglied. 
(Med-Jtavl.)    Vid.  Meddel.  Nat.  t'oren.  Kjubenh.,  1(^1,  pp.  )ib7-}ltia. 

The  tail  of  ^fnaitcidian  larva. 

A  new  Synascidian  generic  type — IHsdaplia — has  heen  made  known 
b;  A.  Delia  Yalle,  and  the  larva  described.  Inasmnch  as  one  of  the 
most  cogeut  argoments  in  favor  of  the  rtjlatiou  of  the  Ascidians  to  the 
Prot4) vertebrates  is  based  on  the  development  of  a  vertebrated  tail 
in  the  early  stage,  what  Delia  Valle  has  to  say  with  reference  to  that 
of  Disdaplia  is  of  general  interest.  The  tail  presents  "au  envelope 
of  eellulose,  with  amceboid  nuclei,  a  membrane  eontinnons  with  the 
ectoderm,  which  is  formed  of  large,  Battened  epithelial  cells,  a  contrac- 
tile layer  of  fusiform  cells  which  are  transversely  striated,  and  tbe  axis 
of  the  tail,  which  is  more  transparent  than  the  rest,  and  is  occupied 
by  the  hyaline  cyhnder,  which  is,  according  to  some,  a  solid  cartilagi- 
□oas  notochord.  Tbe  antbor,  however,  like  some  other  writers,  finds 
chat  this  axial  structare  is  a  hollow  tube,  the  wall  of  which  is  continn- 
OD8  with  that  of  the  peritoneal  sac."  (J.  B.  M.  8.,  (2,)  v.  2,  p.  7C8,  from 
Arch.  Ital.  de  Biol.,  1882, 1. 1,  pp.  103-203.) 

Cycles  of  Tunicate*. 

Tbe  cycles  of  development  of  various  types  of  Tnnicates  has  been 
presented  in  a  convenient  tabular  synopsis  by  Dr.  Carl  Qrobben,  in 
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which  "A  "  represents  a  Bexaal  generatioD,  "  B  "  ao  asezo^  one,  "  MJ 
the  median,  and  "L"  the  lateral  bads: 


.      Pj™™. 

BiJp^ 

DaUohlnL 

AB 

/     /  \ 

AB           B        AB 

AB 
Ail        Z         AS 

A 

I 
1 

1 

A 

XI.  VEETEBRATE8. 

Oentral. 

Wieilerabeim  (B.).  LehrbDOh  der  vergleiobeudeu  Anaitomie  deT  Wirbeltfaioro  anf 
OmodUge  der  EutwickltiDgBgeBchiclile  bearbeit^t.  1.  Th,  Jeaa,  O.  Fiaclwr, 
1882.     (evo,  zil,  476  pp.    H.  12.) 

Uela  (A.  J.).  Vert«brsta  Fennics,  eiv«  Fauna  auimaliom  Tertebntoram  ngioaia 
Fennicaie  nataralie.  Snomen  Lnnraukoiaet,  eli  Lnonogntietoelliaen  Snomen 
Luoraukois-Eliiiiiiiiato.  Helaiiigl8«a  (Helsingfora),  HolA,  1882.  (Sto,  xi,  386  pp. 
10  pi. 

Tfttk. 

Baume  (Sob.).  OdoDtotogische  FoTschnngeii.  I.  Th.  Trnnch  einer  Entwickelwiga- 
guscbicbte  des  Oebisaea.  Mit  97  Holzechu.  1883  (Sro,  vii,  3^7  pp.,  M.  13.) ;  S.  Th. 
Die  Dofect«  der  harteu  ZabDenbatanxeB.  Mit  55  Holzacbn.  Leipsig,  A.  Felix, 
1SH2.  (Svo.    M.  a.) 

AVrrMM  ij/tttM, 

Stilliug  (J. ).  UntersuchuDgeo  liber  den  Ban  der  optischen  Centmlorgaue.  1.  Tb«lL 
Chiosma  nod  Tcactna  opticne.  Mit  10  lith.  Taf.  Eaaael  and  Berlin,  Th.  Fiachet, 
1682.     (4to.,  vii,  87  pp.,  10  Bl.  TafeletkL  M.  24.) 

FISH.LIKB  VERTEBARTES. 

Ntmoat  *y«fem. 


Cattie(J.  Th.),  ReclieTchea  f 
stomen,  des  Oanoides  et  d< 
101-194. 


IT  la  glando  pin&iJe  (EpiphjBis  cerebri)  dee  Plagio- 
I  T^l^osteens.     Avec  3  pi.    Arcbiv.  de  Biolog.,  t.  3,  pp. 


Dii  Boib  Rejniond  (Emit).  VorliiuGgeiBertcbl  fiber  die  von  Prof  Gnatav  Fritscb  in 
.^egypteii  angestellten  iioiien  UDtPrauchnngen  ao  electrischen  Fiscben.  Uona- 
Mber.    k.     Akad.    Wtas.,  Berlin,  \m\,  pp.  1149-1164,  1882. 


Berger  (E.).    Beitiiige  znr  Anatomi 
Jabrb.,  S.    Bd.,  pp.  97-168. 


Egf. 
iilrsSuborganadei 


Fiscbe.   Mit  2  Tat    UorpboL 
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(ybrlh  Avterioa.) 

B«Hii(TurleU>iiH.)'  NoCesooFlehoacoUoctodby  Capt.Ctias.6eiidire,  in  WMhiDgton 
Territory  and  Oregon,  May  to  October,  leai.    Proc.  U.  8.  N»t.  Mni.,  v.  5,  pp.  69-93, 

Jordan  (David  S.)  and  Cliarlea  H.  Gilbert.  Catalogue  of  the  Fishes  collected  by  Ht. 
John  XaniuH,  ut  Cupe  San  Lucas,  which  are  in  the  U.  8.  National  Museam,  with 
dencriptjonsof  eiglit  new  species.    Proo.  U.  S.  Nat.  Mne.,  v.  5,  pp.  353-U71. 

(AtUi.) 

Kdroli  (Jiinos).    Ftodromns  Piscium  Asie  orientalia  a  domino  Joa.  Xantus  anuia 
IS6S-7Q  cullectornm.    Teimiaz  Fiizetek,  t.  S,  pp.  147-187. 
yole, — A  nomionl  liet  of  GZS  species. 

(Europe.) 

Day  (Francis).  The  Fishes  of  Great  Britain  and  Ireland.  Part  4-5.  London,  Wil- 
liams &  Norgate,  1883.  Hto.   v.  I.pp.  241-240,  pL  69-93;  v.  2,  pp.  1-96,  pi. 94-106. 

rfttio(V.).  FanuedosVerlibrtedelaSaisse.  Vol.  it.  Hisloiie Natnrelle des Poissons. 
l.partie.  Oenpve  et  Bale,  1882.  (8vo.  786pp.,5pl.) 

(Jfrica.) 

GnimaToeH  (Autonio  Rob,  Pereira).  Lista  doe  Peixes  da  Maderia,  Acores  e  doe  poe- 
■eesdvs  portngnezae  d'Aitica,  qne  existem  no  mnseu  de  Lisboa.  SoppIementA. 
Jorn.  Sc.  Hath.,  Phys.  e  Nat.  Acad.  8o.  Lisb.,  v.  viii,  pp.  30-39. 

BochebronefA.  T.  de).  Fanne  de  S^nfgambie.  PoiseooB.  Act.  Soc.  Linn.  Bordeaux,  t. 
vi.  pp,  37-180,  pi.  1-G. 

(Aiutralia.) 

Mivcleaf  (William).    DescriptiTe  catalogue  of  the  Fishes  of  Australia.    Proo.  Linn, 

Soc.  N.  8.  Wales  (Sydney).   Part  3,  v.  6,  pp.  1-138,  pi.  1-2  (8p.  544-801);  Part  4, 

pp.  20a-3W  (Sp.  B03-1133). 
.    CoDtribntion  to  a  knowledge  of  the  Fishes  of  New  Oainea.    Pioo.  Linn. 

Soc.  N.  S.  Wales,  t.  7,  pp.  224-250  (Sp.  1-120) ;  pp.  351-366  (8p.  121-198) ;  pp. 

585-598  (Sp.  197-274). 

Fouilfiihfi. 

Kramborger-Goijanovic  (Drag.),  Die  jiingtertiitre  Fischfanna  Croatiene.  1.  The'l- 
Beitr.  z.  Puliiontol.  Osterr.-UDgams  von  Mojaiaovica  and  Neumayr,  2.  Bd.,  3. 
Hft.,  pp.  86-88;  2.  Theil.  IMd.,  4.  Hft.,  pp.  89-136. 

Australian  JUbes. 

A  flignal  service  bas  been  done  for  ichthyologists  by  Mr.  William 
Macleay,  in  bitt  catalogue  of  Anstraliaii  fishes.  It  appears  therefrom 
that  1,133  nominal  species  (exclusive  of  maay  doubtless  overlooked  by 
him)  are  found  in  the  waters  that  surround  Australia  and  the  neigh- 
boring iHlauds,  or  which  traverse  its  interior.  This  compares  not  un- 
favorably with  the  fisli-fauuas  of  other  regions,  and  is  not  much  inferior 
to  those  of  the  United  -States  and  the  higher  north,  wherein  about 
1,500  siiecies  have  been  discovere^l.  The  proportions  between  the  fresh- 
water and  mariuo  forma  arc  very  different,  however,  for  the  two  hemi- 
Bpbei'es.     The  North  American  streams  and  lakes  swarm  with  species, 
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aud  cootribate  well  nigh  40  per  cent,  of  the  total,  while  Aiistrulin  is 
exceptionally  poor,  and  has  a  very  small  percentage  of  fresh-water  fisLea. 
Even  the  few  fiuviatile  forms  are  ill  nnderatood,  bnt  it  in  uot  at  all  likely 
that  any  have  intimate  relations  with  types  of  the  northern  hemisphere, 
although  several  genera  bare  been  associated  in  a  very  lietprogeDeoos 
gronp  ("  Grystina"),  of  which  the  Black  Bass  of  America  has  been  taken 
ae  a  type.  Another  element  that  must  be  considered  iu  a  romparison 
of  the  respective  fanuaa  is  the  namber  of  ill-defined  and  donbtfnl  species 
that  have  been  introduced  into  the  southern  fauna,  and  which  Mr,  Mac- 
leay  has  evidently  been  nnable  to  examine  and  refer  to  their  proper 
categories.  But,  making  all  such  allowances,  tbeniariae  fisb-funuasof 
Australia  arc  very  rich,  and  the  number  of  species  surpass  those  of  the 
North  American  marine  rcgious.  It  is  lamentable  that  many  genera 
will  have  to  carry,  as  long  as  the  present  rules  of  nomenclature  prevail, 
names  commeucing  with  '■Neo,"  an  anachronism  that  neophytes  in 
science  aud  nomenclature  might  be  expected  to  be  guilty  of,  but  which 
good  naturalists  have  also  shared,  so  mii^leading  Is  a  bad  example. 

Tbefresb-water  types  of  Australia  are  more  numerous  than  have  been 
supposed.  As  recenCl.v  as  1880,  Dr.  GUnther  only  admitted  3G  si>ecie&. 
including  therein  two  "brackish-water"  forms,  and  only  three  peculiar 
generic  iypes — Ceratodvs,  Nannopcrca,  and  Macquaria.  Mr,  Macleay 
greatly  increases  the  list.  They  are  nsmed  and  arranged  by  him  mt 
follows: 

PercidiE. — Lates  (5  of  8  sp.},  Breviperca  (1  sp.),  Bostockia  (I  sp.),  Kde- 
lia  (2  sp.),  Acanthoperca  (1  sp.),  Nannoperca  (2  sp.).  Gulliveria  (2  sp,), 
Oiifforus  (2  sp.),  Ctenolate»  (properly  Plectroplites,  3  sp.),  Mvrrayia  (4 
&l>.), River ina{\  sp.),  JJuhs(i.  e.,Kuhlia  or  d/oronopau,  1  sp.),  Macquaria 
{1  HP-),  Tlierapon  (10  of  16  sp.). 

TravhinidtB. — Aphrxtvi  (1  sp.). 

QobiitbE. — Qobius  {several  sp.),  Eliiitria  (several  sp.),  Arwtaua  (i  sp.). 

Blenniidte. — Blennins  (several  sp.),  CrUticeps  (1  of  16  sp.). 

AthirinidcE. — Atherinichthys  (2  of  7  sp.),  Nematocentria  (t.  e,,  Melano- 
tamia,  1  sp.),  Nioalberina  (1  sp.). 

MvgilidcE. — Mvgil  (sevcnil  if\t.)f- Agonostoma  (1  of  2  sp.), 

Ophioccphalida: — Oplnocfpkalvs  (1  sp,  ft). 

Oadopaidw. — Oqdopni*  (1  sp.). 

Pleuronectidte. — Arnoglogmts  (I  »]>.),  RhambogoUa  (1  of  2  sp.),  Sj/nap- 
tura  (1  sp.). 

SHurida. — PlotimvH {3  mt.),  Cnpidoglanis  {1  of  4  sp.),  JITeotiturtu  (lap,), 
Cainoailurua  (1  e|i.),  Eumeda  {1  sp.),  Ariut  (1  of  G  sp.). 

Haplochitonida. — Pro/otroctea  (1  sp.). 

Salmonida:. — Retropinna  (1  sp.). 

Qalaxida:. — Oalaxiaa  (17  sp.). 

Cyprinida. — Levciscus  (!f  1  sp.). 

Otteoglostida. — Otteoglouum  (1  sp.).- 
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Vlupeida. — Okatoessus  (2  ep.),  Glupea  (several  Bp.),  Brisbania  (1  sp.), 
Megdlopa  (1  sp.)- 

Murcmidts. — Angvilla  (2  sp.)- 

. — Ceratodvs  (2  sp.). 

. — Ompax  (1  sp.)- 

Petrompzontida.'~-Qeotria  (3  ap.)  j  Tarra  (1  sp.). 

The  most  notewortby  facts  shown  by  this  list  are  (1)  the  paucity  of 
specialized  ftesh-water  types,  and  (2)  the  affinity  of  the  mt^ority  of  the 
forms  to  marine  types.  The  only  known  special  fresh-water  fhmilies 
are  five — the  Gadopsids,  the  Haplochitonids,  the  Galaxiids,  the  Osteo- 
glossids,  and  the  Oeratodontids— and  each  of  these  ia  represented  by 
only  one  or  two  species,  except  the  Galaxiids,  of  which  17  have  been 
found.  One  Galaxiid,  at  least,  occors  in  the  high  monntainona  streams. 
The  affinities  of  most  of  the  peculiar  genera  are  quite  uncertain.  It  is, 
however,  almost  certain  that  none  of  the  speciea  belong  to  the  same 
families  as  the  Northern  Perches  (Percids)  and  Black  Bass  (Grystina  or 
Centrarchids).  Although  some  of  the  forma  enumerated  may  be  re- 
garded aa  anadromous  or  simply  excnrsionists  from  the  sea,  many,  al- 
though very  closely  related  to  aea-fisbes,  have  evidently  become  tme 
frtiuh-water  forms.  For  example,  in  a  collection  later  obtained  by  Mr. 
Macleay  from  "  the  head-waters  of  Palmer  Biver,  cnt  ofT  by  nnmerons 
falls  from  the  lower  part  of  the  river,**  were  species  of  TA«r(if>ofl,  Ele~ 
otris,  Arittteui,  Synaptura,  Ifeosilunu,  and  Ohatoessua.  These  are  Uiere- 
fore  claimed  to  be  "  fresh-water  fishes  in  the  etrictest  aense  of  the  tena." 
(Proc.  Linn.  Soc.  N.  S.  Wales,  v.  7,  p.  69 ;  see  also  v.  3,  pp.  16, 41, 140.) 

Lest  it  may  be  deemed  that  there  is  an  incongruity  between  the  state- 
ment that  there  are  only  five  fresh-water  family  types  of  Australian 
fishes  and  the  family  types  indicated,  it  will  be  pertinent  to  add  that 
the  so-called  Cyprinids  are  evidently  not  members  of  that  fomily,  and 
"  Ompax"  is  only  known  from  a  figure  drawn  from  memory  by  a  person 
withoat  any  knowledge  of  ichthyology. 

CLASS  or  LKPTOCABDIANS. 

Rohon  (Jo«.Tict.).  UntersaoliaDgen  Ub«c  Amphiomi  loKeeolaliu,  Ein  Beitrag  znr 
Tergleicbenden  Anatomte  <]er  WirbeltUere.  Denluohr.  d,  math.-Dftt.  Cl.Akad. 
Wien,  45.    Bd.    (64  pp.) 

ci-ABa  OF  MTZOtrrs. 

Dohm  (Anton).  Stadien  zor  UigescblobtedeB  WirbelthierkSrpera.  III.  Die  Knste- 
hnng  der  Hypophjaii  bei  PetrDm;r'*">  Planeri.  UittbeU.  Zool.  Station  za  Nek- 
pel,  4.    Bd.,  pp.  172-189,  pL  18. 

.    Die  £Dtatebnng  der  HTpophysis  bei  Pctromycon  Flan«rt,     Zool.  Anz.,  5. 

J»liig.,  pp.  567-^86.    (Nature,  V.  27,  p.  91.) 

Bobon  (Joe.  Vict.).  Ueber  den  Drspmng  des  Nemu  aotutiooa  bei  Petromyionten. 
Mlt.STaf.  Sitzgabei.  Wien.  Ak&d.,Mfttb.-i)BtC1.,l.  Abtb.  (15.  Bd.,  pp.  345-367. 

Development  of  the  pituitary  body  of  the  Lampreys. 

The  pitnitary  body  or  hypophysis,  it  haa  been  claimed  by  Dr.  W. 
B.  Soott,  originates  in  a  very  peculiar  manner  in  the  Lampr^;  bat 
H.  Mia.  26 39  ^.iOOqIc 
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SO  aDomalotia  wonla  1^  the  origin  alleged,  the  statemeat  haa  been 
regarded  with  BkepHt'iflii.  Prof.  Anton  Dohm  has  recently  Btudied 
the  snbject,  and  he  thit'ts  "the  qnestion  is  solved "  by  him,  bnt  in  a 
way  different  from  what  either  Balfour  or  Scott  sappoeed.  "  The  hy- 
pophysis arises  rather  as  &Q  independent  depression  of  the  ectoderm 
between  the  depressions  for  the  nose  and  the  month.  Its  connection 
with  the  nasal  depression  is  ooij  secondary,  and  is  cansed  by  the  strong 
and  early  devdopment  of  the  ni^Kr  lip.  It  has  no  connection  with  the 
month  depression,  becanse  the  npper  lip  develops  between  the  monUi 
depression  and  the  hypophysis."    {Nature,  Nov.  23, 1882.) 

OLABa  or  BKl^ACBIASa. 
Oeneral. 

Umm  (C).  Daa  natUrliobe  Sjotem  der  Elasmobcftncliler  kof  Qrandlage  dea  Btatm 
nnd  d«t  EntwlokltiDglhKrWiibelBSale.  UntarHltwirknngdsrHemuG.  Bon, 
H.  Btnwer  and  Ph.  Btiihr.  BeaoDdenrTheil.  2.-3.  Lief.  UitS8Ta£  Jeiia,0. 
Fiwber,  1682  (4to). 

E<MteT(W.)MidC.  E.  Hoffinan.  Rapport  OTereeneTerhuideliug  ran  den  Heer Dr. 
J.  W.  V»n  Wyhe,  getiteld :  "  Ueb«r  die  MeBOdermsegmeiito  nad  din  Entwick- 
luDg  der  Nerven  des  Belaohierlcopfea."  VubL  en  Uededeel.  E.  Akad.  Amster- 
dam, 18.  D.   pp.  71-e&. 

£ai4>. 

DoBois  Beymond  (E.).    On  •  new  principle  effecting  the  systemstio  distribntion  oF 

the  family  of  the  TOrpedinida.    Nature,  t.  S6,  p.  493. 
Werl  (Th.}.    DieSSnleniabl  im  elektriMhon  Orgui  von  Zbrpcdo  oatlaia.    CentralbL 

f.  d.  med.  TTus.,  1889,  No.  16. 

EUsetrie  organ  of  tlie  Torpedos. 

The  number  of  columns  in  the  battery  of  the  Torpedo  fishes  is  of 
specific  value,  according  to  Prof.  Du  Bois  Beymond.  The  eastern  Ameri- 
can species  (Torpedo  ocddtntalis)  has  a  very  large  number,  and  by  this 
character  has  been  claimed  as  a  British  fish.  Professor  Babnchin,  of 
Moscow,  has  demonstrated  that  the  electric  organs  are  developed  by  the 
metamorphosis  of  striated  muscle,  and  that  the  columns  do  not  increase 
in  number  with  age,  bnt  by  the  growth  of  the  individual  columns. 

CLASS  OF  FISHES  PKOPER. 


Qraori  (B.).  BeltiSge  cnc  n&lieien  Eenntniee  der  Entwioklnng  der  Wirbela&ale  der 
Teleostier.    (A.nszog.)    Horphol.  Jabrb.,  8.  Bd.,  pp.  457-473. 

Eoatler  (H.).  Ueber  Enochenverdlckangen  am Skelette  von  EnoobenflMiben.  Hit  1 
T»f.    Zeitachr.  t  wIm.  ZooL,  37.  Bd.,  pp.  429-456. 

Rantenfeld  (B.  von).  Uorphologiecbe  Untermchnngen  tiber  daa  Skelet  der  hintem 
GliedmassenvonOanoidenimd  Teleostiom.  Mit  STof.,  a.  ISindenTextgedmek- 
teatlgnten.    iDang.  Diw.    Dorpat,  1882.     (8vo.,  47  pp.,  M.  ISO.) 

Stobr  (Phil.)  Znr  EntwioUnngagesobiohto  der  Eopfi&eleta  der  Teleoatler.  Utl 
T»r.  Featsohr.  a  Fder  d.  300.  jShr.  Bestehena  d.  JdL  liax.  UntTernOt  WBi» 
burg,  1882. 
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Wijhe  (J.  W.  von).  TTeberdaa  V^soeralskeletnnddielferTeDdeeKopfeaderGBiioiden 
und  von  Ceratodui.     Mit  S  Taf.    Niederland.   Aroh.  f.  ZooL,  S.  Bd.,  pp.  207-330. 


Babl-Bnokhaid  (C).    ZorDentDngiiDdEDtwicldnngdeeGehimsdeT  Enoohenfliohe. 
Mit  S  T»f.    Aroh.  f.  Anat.  and  Entwicklgsgeach.,  16%,  pp.  111-137. 


Zelinka  (C«tl).  Die  Nerren  der  Cornea  der  Knoohenfitolie  nnd  Uire  Endlgnnglm 
Epithel.     Utt  S  Taf.    Aroh.  f.  mikroBkop.  Anat,  SI.  Bd.,  pp.  20S-S39. 

Vatoular  sj/tlem. 

Kaaem-Beck  nnd  J.  DogieL  Beitng  znr  Eenntnu  der  Stmktni  nnd  der  Fnoktlon 
des  Heraena  der  Enochenflsche.  Zeitschr.  f.  wiM.  Zool.,  37.  Bd.,  pp.  347-9ff3,  pi. 
15, 16. 

Emery  (CatIo).    £tndeB  enr  le  djveloppeinent  et  la  morpliolo^e  dn  retn  des  jH>\Beona 

ossenx.    Aveo  1  pi.    Arch.  ital.  biol.,  t.  S,  pp.  135-145. 
Balfonr  (F.  H.).  On  the  nature  of  the  organ  in  adalt  Teleoateana  andGauoide,  vhich 

is  nsnally  regarded  oa  the  Head,  Kidney,  or  Prouephroi.    Quart.  Jonrn.  Hio.  Bo., 

n.  B,  T.  22,  pp.  12-16,  Jan.,  1882. 

^  Embryotogg. 

Agaoaiz  (Alexander).    On  the  young  stages  of  Osseous  Fishes.    Part  m.     With  20 

pi.    Proc.  Amer.  Acad.  Arts  and  Be.,  t.  17,  pp.  271-303. 
OeoMli  (Hngo).    Das  secnndare  Entoderm  and  dieBlntblldanKbeimEider  Eoochen- 

flsche.   Hit  S  Rolzsohn.-Taf.    Inang-Diss.    Eunigsberg,  Beyer  in  Comm.,  1682 

(Sto.,  29  VP-  U.  1). 
Hoffmann  (C.  K.).    Znr  Ootogenie  der  Knochenflsobe.    Fortsetznng.    Hit  4  Taf. 

NatoQikDikd.  Terhandl.  Akad.  Amsterdam,  D.  SS.    (60  pp.) 

Hshridily. 

Lenckart  (Bndolf).  UeberBostardfisebe.  Berlin,  NicolaiscbeTerlags-Bndihd.,  1632. 
(8vo.,  9  pp.  H.  60.) 

Flihpottont. 

Thomson  (Carl).  Untersnchnngen  eiuea  ana  Weat-Africa  stammenden  FtsohgiftM. 
Inaog.  Diss.    Dorpat(Karoir),  1882.    (Sro.,  39  pp.  H.  1.) 


Dipnoi. 

Beanregoid  (H.).  Enc^pbale  et  nerfs  crAntens  dn  Caralodiu.  Aveo  1  pi.  Jonm.  do 
PAnat.  et  de  la  Physiol,  par  Bobin  et  Poncbet,  17.  Ann.,  pp.  230-243. 

Boswell  (William  A.).  On  the  Btraotnre  of  the  Paired  Fins  of  CtraU)4»i,  -with  re- 
marks on  the  general  Iheoryof  the  vertebrate  limb.  With  1  pi.  Proe.  Linn.  Boo. 
».  8.  Wales,  t.  7,  pp.  »-13. 

(Rhomboganoiiei. ) 

B*lfonr(F.  H.)and  W.  N.  Parker.    On  the  Stmctore  and  Development  of  £cpfA>«t«iM. 

Proo.  B.  Soo.  London,  v.  33,  pp.  112-119. 
Parker  (W.  K.).    On  the  development  of  the  sknll  in  Lepidostmu  ossons.    Ptdc 

B.  Soe.  London,  V.  33,  pp.  107-112.  _  iOOqIc 
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(_Apode>.) 

Ooode(G.  Brown).    Noteson  tlielifo-liiHtoiyof  tbeBel,  chiefly  derivod  ftom  astudf 

of  recent  European  aatborities.    Bnll.  U.  8.  Fish  Comm.,  v.  4,  pp.  71-lit4. 
Hennes  (O.).    On  the  mature  Bexoal  organa  of  the  Conger-eel  (Ctm^ar  nd^oria),  with 

■omeobaerTationaon  the  maleof  tbecommoQeel(j<it^lIa  tml^ori*  Fleni.).  Boll. 

U.  B.  Fish  Comm.,  t.  4,  pp.  126-130. 
Panlf  (Aug. ).    Beltrag  but  Anatomie  der  Sohwimmblase  des  Aals  {AjiffuiUa  Jbttt^HUt 

FL).    Diaaert.  (pioTenfaleg.).    MOncheD,  1883.   (e°,22pp.>. 
Weyenbergh  (H.)     Morphologiaohe  Aanteekeningen  over  de  Froest-alen  of  Bym- 

bnuiohldiB.    Met  1  pi.    Periodico  Zoolog.,  t.  3,  pp.  278-306. 

{Bventognalki.) 

Noll  (F.  C).  Ein  aohtnnddreissigjahriger  Karpfen.  Zool.  Garten,  23.  Jahig.,  pp. 
2S&-S34. 

(Sapfomi.) 

HBrmuin  (Otto).     Umbra  aanina.      Uit  1  Taf.     Tenn^az.  Ftizetek,  S.  Bd.,  p.  S7G. 
KlCroU  (J.).     Umbra  oaniita  Mara.    Term^gz.  Fflzet^k,  5.  Bd.,  pp.  274-275. 
Wsltber  ( Johann).    Die  Entwiokloag  der  Deokbaochen  am  ^^ftkelet  dea  Heohte* 
(Emx  Incioa).    Mit  it  Taf.    Jena.  Zeitaohr.  t  Natnrwias.,  16.  Bd.,  pp.  G9-87. 

(HemHranckU.) 

Byder  (J.  A. ).  Notea  on  the  derBlopwent,  spinning  Iiabit^  and  sbnotiue  of  tbo  fitni- 
opined  Stickleback,  Apettti  qitadraoiu.    BnlL  U.  8.  Fiah  Comm.,  v.  4,  pp.  S4-S9. 

(JiVsEorei.) 

Emeiy  (Carlo).  Contribntlonl  all'  Ittfolgla.  [III.  Aggionte  alia  sinoniraia  e  alia 
gloria  natnrale  dei  Fieraafei ;  IV.  Salle  oordisionl  di  vita  di  giovani  individni  del 
TetragonoraaCaTieri.]    Mittheil.  zool.  Btation  Neapel, 3.  Bd.,  pp. 381-383. 

Faiker  (T.  Jeffer;).  Connection  of  the  air-bladder  with  the  auditor?  organa  io  the 
Bed  Cod  (Lotella  bacobna).    New  Zeal.  Jonin.  of  Sc.,  t.  1,  pp.  165-186. 

The  Iddney  ofJUhea. 

The  Ganoid  and  TeleoBt — that  is,  all  tnte  fishea-^liaTe  in  their  larral 
stage  "  two  very  distioct  excretory  organs,  viz,  a  pronephros  or  head- 
Iddney,  and  a  mesonepbroe  or  Wolffian  body,  which  are  asaally  sepa- 
rated £rom  each  other  by  a  more  or  less  considerable  interval."  It  has 
been  contended  that  the  pronephrea  is  especially,  and  sometimes,  even, 
as  in  LophitiS:,  exclusively  developed  as  the  kidney  in  fishes ;  but  prior 
to  the  discovery  of  the  development  of  the  pronephros,  aa  well  as 
mesouepbros,  "it  was  a  matter  of  no  very  great  importance  to  know 
whether  the  anterior  part  of  the  so-called  kidney  was  a  true  excretory 
organ.  In  the  present  state  of  onr  knowledge  the  question  is,  however, 
one  of  considerable  interest."  Professor  Balfour,  consequently,  investi- 
gated the  morphology  of  the  organ  in  several  types  of  fishes — the  Stnr- 
geoD,  Bouy  Oar,  Smelt,  Pike,  Eel,  and  Angler.  He  was  led  to  the  con- 
clusion that  the  pronephros  becomes  atrophied,  and  probably  never 
persists  in  either  the  Qanoids  or  Teleosts,  bat  "is  always  a  purely 
larval  organ,  which  never  constitntes  an  active  part  of  the  exoretoiy 
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system  in  the  adult  state."  This  conclnsion,  it  is  held,  adds  "proba- 
bility to  the  view  of  Gegenbaar  that  the  proDephroa  ia  the  primitive 
excretory  gland  of  the  Chordata  (*.  c,  the  Vertebrates  and  Tnnicates); 
and  that  the  mesonephros  or  Wolffian  body,  by  which  it  is  replaced  in 
esisting  Ichthyopsida,  is  phylogenetically  a  more  recent  organ." 

Hekiodon  and  Tetrogonums  oommental  JUhea. 

Professor  Emeiy,  as  new  "  Coatribatioos  to  Ichthyology,"  has  recorded 
the  fact  that  the  ilchiodon  dentatus  (or  Fierasfer  dentatiu)  forces  itself 
npon  HolothuriaQs  ae  a  gnest,  like  the  typical  Fierasfer,  A  small  speci- 
men of  the  species  was  foiuid  in  a  Solutkuria  nebulosa  at  Naples  in  the 
sammer  of  1881. 

Professor  Emery  aleo  found  three  young  specimens  of  Tetragonuru* 
cuoieri  in  the  respiratory  cavity  of  a  large  Salpa  caught  in  the  Gnlf  of 
:S'aplea  in  the  spring  of  1880.  It  has  been  stated  that  yoong  Tetrogo- 
Duri  also  associate  with  Medusse.  (See  Gunther's  Introduction  to  the 
Study  of  Fishes,  p.  501.) 

The  electrical  organ  of  the  EUetrie  Eel. 

The  electrical  organ  of  the  Sonth  American  Electric  Eel — Electro- 
pkorvt  (or  Oi/mno^u)  electricu$ — has  been  studied  by  Dr.  G.  Fritsch,  aud 
bin  results  are  described  in  the  great  woih  of  Sachs  and  DnBois  Bey- 
niond  on  that  fish.  That  the  electric  organ  is  developed  trom  striated 
muscle  is  evident,  inter  alias,  from  the  fact  that  a  common  fascia  sur- 
rounds the  organ  and  inferior  lateral  muscles ;  the  electric  organ,  in 
fxct,  is  the  modified  superior  muscle.  It  is  also  noteworthy  that  there 
is  a  remarkable  variation  in  the  number  of  electrical  columns,  a  range 
between  50  and  100  occurring.  The  Electric  Eel  thus  contrasts  markedly 
with  the  Torpedo,  in  which  the  number  of  columns  is  constant  for  the 
species.    (J.  B.  M.  S.  (2),  v.  2,  p.  602.) 

Determining  eaute  of  the  coastward  movement  of  the  Serring. 

The  movements  of  the  Herring  coastward,  concerning  which  there  has 
been  so  much  speculation,  is  believed  by  O.  J.  Broch  to  result  ftx>m  the 
assemblage  of  the  small  animals  on  which  it  feeds  in  the  summer  and 
autumn.  These  animalcules  live  in  immense  numbers  at  or  near  the 
snrfoce,  and  their  distribution  is  supposed  to  be  regulated  chiefly  by 
tbe  predominant  winds  and  currents.  The  course  of  the  Herring  toward 
the  coast  in  the  spawning  season  will  therefore  depend  on  the  locality 
of  the  last  feeding  grounds. 

Mortality  among  tJte  Tite-jish. 

The  remarkable  history  of  the  Tile-flsh  closes,  for  the  present,  with 
au  extraordinary  climax.  This  fish,  the  Lopholatilus  chamaleonticepSj 
a  species  sometimes  attaining  a  weight  of  50  pounds,  or  even  more, 
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remaioed  Dnkuowii  till  obtained  tbrongb  tbe  iuterventioD  of  the  United 
States  Fish  CommissioD  in  1879.  It  was  tlien  foaod  in  greatnnmbersata 
deptb  of  aboat  75  to  150  fiftthoms,  and  a^  it  vas  so  large  and  also  savoiy, 
promised  to  become  a  species  of  considerable  economic^  importance. 
Sat  in  1832  a  great  mortality  among  flsbes  occurred  in  Marcb,  in  tbe 
Nortb  Atlantic,  chiefly  on  the  borders  of  the  Golf  Stream  and  soatbwest 
of  St.  George's  Bank,  extending  at  least  from  latitude  3T^  to  40°,  and 
longitade  71<^  to  13°  KK.  Sumerons  accounts  of  the  phenomenon  have 
appeared  in  the  newspapers ;  bat  there  is  a  deficiency  of  exact  recorded 
data.  It  has  been  stated  that  a  nnmber  of  different  kinds  of  fishes  were 
affected,  bat  irom  the  imperfect  indications  it  is  at  least  probable  that  the 
Tile-fish  was  the  principal  sufferer.  The  fishes  were  seen  floating  upon 
the  surface  of  the  water,  and  various  vessels  sailed  through  miles  and 
miles  of  them — in  some  places  '*  fully  fifty  dead  fish"  occurring  in  an  area 
equal  to  the  cabin  space  of  a  vessel.  Of  coarse  many  hypotheses  have 
been  broached  to  account  for  tbe  fatality,  bnt  they  all  lack  foundation 
or  require  verification.  The  United  States  Commissioner  of  Fish  and 
Fisheries  has  suggested  that  "  it  is  possible,  their  appearance  being 
almost  concurrent  with,  or  but  slightly  sabseqaent  to,  the  great  storm 
off  George's  Bank,"  that  this  may  have  been  in  some  way  the  cause  of 
the  mortality.  In  order  to  ascertain  the  effect  of  this  mortality  in  tbe 
haunts  of  tbe  Tile-flsb,  special  search  was  made  where  it  was  formerly 
so  abandant,  but  not  a  single  specimen  was  obttuned. 


Petus  (W. ).  Amphibien  von  Moeauuliiqae.  NatarwiHMasohaftliolie  Babe  nMh  Hoa- 
umbiqae,  1842-48,  etc.  Zoologie.  lU.  Berlio,  1883.  (fol.  Mit  28  color,  and  & 
aohwui.  Tkf.    H.  BO,) 

QradienHa  or  Undtla, 

Boolenger  (Qeorge  Albert).  Catalogoe  of  tbe  Batrochia  Orsdienti*  fl.  CantUt«  and 
Batnwbia  Apoda  in  the  ooUeotlon  of  the  BritiBh  Uusenm.  2d  ed.  London,  ISfS. 
(evo,vii[,  127  pp.,  9pL) 

Gaaco  (F.).    IjOb  unoan  dee  Azolotla.    BnlL  8oc.  Zool.  France,  6.  ann.,  pp.  151-162. 

Parker  (W.  K.).  On  the  Struotnra  and  Development  of  the  Skull  in  the  Uradelea. 
With  6  pL    Tians.  Zm>1.  Soo.  London,  v.  xi,  pp.  171-214. 

AiIiMtia  or  Aimra. 

Boolenger  (George  Albert).  Catalogne  of  the  Batraohia  Salieotia  a.  Ecaadata  in  the 
collection  of  the  British  Hnaeum.  2d  ed.  London.  1682,  (Svo,  xvi,  303  pp.,  30 
pi.— £II0».) 

Peten  (W.).  Ueber  Batraohier,  InabeMmdere  Uber  die  so  eb«n  Terffffontlichto  sweite 
Anflage  dee  Catalogs  der  Batrachia  Balientia  a.  ecaadata  dee  British  Hnaeiun  von 
Herm  O.  A.  BonlenKer.    SitEgsber.  Gee.  oat  Fr.  Berlio,  1882,  pp.  60-62. 

Tung  (finule).  De  I'liiflDeDpe  dee  milieox  physico-chiraiqnes  aur  Isa  AtreeTiTsata: 
inflnanoe  dee  difiSrentes  eap^ces  d'alimenta  sor  le  d^veloppement  de  U  gtenmiilla 
(Ban*  eaooleuta).    Arch.  so.  phys.  et  nat.,  Genive  (3),  t.  7,  pp.  22&-S61. 
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XumtKr  0/ Amphibians. 

The  last  eDntneration  of  the  Ampbibiaoa  by  Mr.  Bonleoger  shows  that 
nearly  a  thonsand  species  are  kuowo.  Nine  buadred  aod  thirtT-three 
species  "are  described"  in  the  cataloeaes  of  the  Batrachia  aalimtia, 
■gradietiHa,  and  apoda  of  the  British  Morteum.  The  progress  of  oar  ac- 
qaaiDtaDce  sioce  the  commeacement  of  the  ceotary  with  the  Ampbib* 
iaiis.  80  far  as  OBinbers  at  least  are  coDoerned,  may  be  seen  firom  the 
following  tabular  synopsis: 


AmpUbUM. 

DMidln. 

D.  *  B. 

B.  M. 

ISSCU-U. 

Bool. 

ISBl 

1 
Ifl 

8- 

i 

z 

« 

230 

S5S 

M3 

•I>iimirll&Blt>nin,18U.       tDnnMl  ABlbroD,  tB,  IBM,        IGn^.tSM.       SQUother,  IBSB. 

The  Apodal  Amphibians. 

The  known  apodal  Ampbibiaas  do  not  ezhiUt  sofflcient  differences 
among  themselves  to  necessitate  sabdivisions  of  more  than  generic  im- 
portance, and  all  have  been  retained  in  one&mily-~the  Coeciliids.  Some, 
however,  have  "  cycloid  imbricated  scales  imbedded  in  the  skin,"  sod 
others  are  naked ;  some  again  have  "  eyes  distinct  or  concealed  under 
the  skin,"  and  in  others  the  eyes  are  "  below  the  cranial  boDCS."  Tenta- 
cles are  developed  between  the  nostrils  and  eyes,  or  below  them,  and 
their  modifications  of  stractnre  have  afforded  the  means  of  defining  a 
nnmber  of  genera.  Mr.  Boulenger  has  admitted  11  genera,  and  recog- 
nizes  32  species;  Sonth  America  has  21  species,  Africa  5, and  India  5. 

Families  of  Urocele  Amphibiana. 

The  families  of  Gradient  or  XJrodele  Amphibians  admitted  by  Mr. 
Bonlenger  are  mnch  more  comprehensive  than  those  generally  adopted 
by  naturalists  in  the  United  States^  who  have  accepted  those  established 
by  Professor  Cope.  Only  four  are  admitted,  Salamandridse  (with  four 
subfamilies],  Amphinmidse,  Proteids,  and  Birenidee,  and  the  charac- 
ters employed  to  differentiate  two  of  them  at  lea^t  appear  to  contrast 
strangely  with  those  which  are  subordinated  to  them;  thus,  the  Sala- 
mandrids  and  Ampbinmids  are  only  differentiated  becanse  the  former 
have  "eyelids  developed"  and  the  latter  "no  eyelids."  The  relations 
the  Boniengeriau  fomilies  bear  to  the  Copean  may  be  seen  from  the  fol- 
lowing exhibit: 

I.  Caddcibbanchiata.  Cope,  =  (Salamandridte  +  Amphiumida?  B.) 
Gradients  with  "no  gills  in  the  perfect  stat«,  maxiUaries  present,  iHjth 
jaws  toothed".  (B.) 

1  a.  iSatamaMdr{(f«=Salamandridse  Salamandrinee  pt.  B,     Caducl; 
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braacbiates  vitb  "palatiiie  teeth  Id  two  loDgitadioal  series  diverging 
behind,  ioaerted  od  the  inner  margin  of  two  palatine  processes,  which 
are  mnch  prolonged  post«riorly;  paraspheuoid  toothless;  vertebrfe 
opisthocffilian''  (B),  and  with  "no  postfronto-sqiiamosal  arch  or  liga- 
ment". (C.) 

1  a.  Pleurodelidids  =  Salamandridte  Salamandrinie  pt.  B.  Oadnci- 
brauchiates  with  "  palatine  teeth  in  two  longitudinal  series  diverging 
behind,  inserted  on  the  inner  margin  of  two  palatine  processes,  which  are 
much  prolonged  posteriorly;  parasphenoid  toothless"  (B.),  and  "with  a 
poatfrontal  arch,  sometimes  ligamentoas".  (G.) 

1  b.  AmblsaUmid8=SfiiamAudridm  Amblystomatinee  pt.  B.  Caduci- 
branchiates  with  "  series  of  palatine  teeth  transverse  or  posteriorly  con- 
verging, inserted  on  the  hinder  margin  or  posterior  portion  of  the 
vomers;  parasphenoid  toothless;  vertebriBamphicQBl)an''(B.},  and  with 
"l>alatine8  not  prolonged  over  parasphenoid,  bearing  teeth  on  the  pos- 
terior portion".  (C.) 

1  b.  Hynobiids  =  Salamandride  Amblystomatinte  pt.  B.  Cadud- 
brauchiates  with  "  series  of  palatine  teeth  transverse  or  posteriorly  con- 
verging, inserted  on  the  hinder  margin  or  posterior  portion  of  the 
vomers;  parasphenoid  toothless ;  vertebrae  amphiccelian"  (B.),  and  witli 
"palatines  in  contact  prolonged  over  parasphenoid,  bearing  teeth  on 
posterior  external  margin".  (C.) 

1  0.  Plethodontida  =  8a\amaad^dm  PlethodontineB  B.  Gadncibran- 
chiates,  with  "series  of  palatine  teeth  transverse  on  posterior  portion 
of  vomers;  dentigeronsplateson  parasphenoid;  vertebne  amphiccblian." 
(B.) 

1  d.  I>e»mognathids=Sa\amaaAndiB  Desmognathinie  pt.  B.  Cadnci- 
branchiates  with  "  series  of  palatine  teeth  transverse,  on  posterior  por- 
tion of  vomers ;  dentigeroos  plates  on  parasphenoid;  veriebroi  opistbo- 
codian"  (B.);  with  the  parasphenoid  teeth  in  two  elongate  patches,  and 
with  the  tongue  tree  laterally  and  behind. 

1  d.  TA4)HMi8=Salamandridee  Desmognathins  pt  B.  Gadocibran<^- 
ates,  with  "series  of  palatine  teeth  transverse,  on  posterior  portion  of 
vomers;  dentigerous  plates  on  parasphenoid;  vertebne  opisthoctelian" 
(B.) ;  with  the  parasphenoid  teeth  in  a  single  patch  and  with  the  tongue 
&ee  all  aroand  and  attached  only  by  a  central  pedicel. 

2.  Protofwpgids ^AmphiaiaiAm  pt.  B.  Gadncibranchiates  without 
eyelids,  with  teeth  on  anterior  margin  of  palatine  bones;  no  dentigerous 
plates  on  parasphenoid;  veri«brse  amphiccelian ;  "no  anterior  axial 
cranial  bone;"  parietals  and  prefrontals  prolonged,  meeting  and  embrac- 
ing frontals;  wall  of  vestibule  membranous  internally;  premaxillaries 
separated;  occipital  condyles  sessile;  and  with  well-developed  limbs. 

2.  Amphiumids=Amphiu.uiidBb  pt.  B.  Gaducibrancbiates  without 
eyelids,  with  teeth  on  the  outer  anterior  margin  of  palatines,  do  dentig- 
erouB  plates  on  parasphenoid;  vertebrse  ampMcoeUau ;  "an  axial  cranial 
bone  (1  vomer)  in  front  of  orbitospbenoids,  and  one  forming  palatal  sur- 
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face  in  front  of  palatinea;"  parietal  proloDged  laterally,  not  reaching 
prefrontals;  Testlbole  wall  osseous  intemally;  premaxillaries  consoli- 
dated ;  occipital  condyles  on  cylindrical  pedestal,  and  with  radimentary 
limbs. 

II.  Peoteida  Muller,  Cope.  Gradients  with  "external  gills  persis- 
t«nt  throaghont  life,  maxillaries  absent,  intermaxillaries  and  mandible 
toothed ;  ^  palatine  and  pterygoid  bones  developed,  and  orbito-spbenoid 
elongate  and  not  entering  into  palate  (C). 

3.  Proteida.  The  only  existing  family  with  two  genera — Protevs  and 
Necfurus. 

III.  TEACHTST031A.TA  MulIer,  Cope.  Gradients  with  "  external  gills 
persistent  throaghont  life;  maxillaries  absent;  intermaxillarics  and 
mandible  toothless ;"  palatines  and  pterygoids  nndeveloped,  and  orbito- 
sphenoids  large,  anterior  and  foilDiog  part  of  palate  (C). 

4.  Sirenida.  The  luily  family  with  two  American  genera — Sirea  and 
Pseudobranchua. 

The  tranaformatian  of  the  Mexican  AxolotL 

It  has  long  been  recognized  that  the  Mexican  Axolotl  represented 
exactly  the  larval  condition  of  the  !North  American  Amblystomie,  bnt 
aa  the  Amhlystoma  form  had  not  been  obtained  in  Mexico,  it  has  be<'u 
saggested  that  the  Axolotl  of  that  country  might  never  attain  the  com- 
plete condition,  and  that  in  fact,  in  its  native  state,  it  might  exemphfy 
a  condition  of  arrested  development  perpetuated  by  its  power  to  propa- 
gate in  an  immatnre  stage.  A  Mexican  naturalist  has,  however,  dis- 
covered that  the  Amhlystoma  form  is  found  and  well  known  around  the 
lakes  in  which  the  Axolotl  occurs,  and  that  it  is  even  known  to  the 
people  by  a  name  of  Aztec  origin  meaning  land  Axolotl.  The  fully 
developed  form  has  been  found  about  the  lakes  Santa  Isabel,  Xochi- 
milco,  Ghalco,  and  Zumpango,  the  lastof  which  is  about  sixteen  leagues 
north  of  the  city  of  Mexico.  Mr.  Yelasco  has  recorded  his  observations 
in  the  Mexican  periodical  called  "La  Naturaleza,"  and  an  abstract  is 
given  in  the  American  Naturalist  (v.  16,  xvi,  p.  913). 

Families  of  Anurana. 

The  arrangement  of  this  order  was  in  inextricable  confusion  till  the 
key  was  found  by  Professor  Cope,  in  1865,  in  sternal  characters.  To 
the  principal  of  these  characters — the  manner  of  connection  at  the  mid- 
dle^Mr.  Boulenger  attaches  even  greater  importance  than  Professor 
Cope.  The  order  has  been  jirimarily  divided  into  two  suborders,  the 
Phaneroglossa  and  the  Aglossa,  and  the  former  are  differentiated  into 
"  sections,"  the  Firmistemia  and  the  Arcifera,  the  former  including  the 
"  suborders  "  Baniformia,  Firmistemia,  and  Gastrechmia  of  Cope,  and 
the  latter  his  suborders  Bufoniformia  and  Arcifera.  Mr.  Bonlenger's 
arrangement,  so  far,  appears  to  be  very  natural ;  but  he  has  paid  no 
further  attention  to  sternal  or  other  anatomical  characters  to  distinguish 
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tlie  famiUet,  altbongh  he  ases  tbem  for  minor  groups.  As  Professor 
Cope's  views  have  been  generally  acc^ted  in  tbe  United  States,  the  fol- 
lowing SDmmary  of  Mr.  Boulenger's  views,  compared  with  Professor 
Cope's,  may  be  of  interest,  Mr.  Boulenger's  families  being  indicated  by 
Bomau  flgnres,  and  those  adopted  in  conformity  with  Professor  Cope's 
views  being  distinguished  by  tbe  nambers  in  parentheses,  and  the  de- 
scriptive portions  also  in  parentheses : 

Suborder  I.  Phaneeoolossa.— Salients  with  the  eustachian  tubes 
separ<ited,  and  with  a  tongue. 

Section  A.  FntsnsTEENiA. — Phanerogtossates  with  "cjoracoids firmly 
united  by  a  simple  epicoracoid  cartilage ;  precoracoids,  if  present,  rest- 
iug  with  their  distal  extremity  upon  the  coracoids,  or  connected  with 
the  latter  by  the  epicoracoid  cartilage." 

I  (1).  Sanids. — Firmistemials  with'  premaxillary  and  mazillaiy  teeth, 
with  subcylindrical  sacral  diapophyses,  with  precoracoids,  and  with  an 
"  omosternum." 

This  is  by  far  the  most  extensive  of  the  Annrans,  comprising,  accord- 
ing to  Mr.  Boulenger,  and  including  the  doubtful  ones^  286  species. 
It  is  represented  in  North  America,  Eurasia,  India,  Africa,  Sooth 
America,  and  Anstralia. 

(:i).  Colostethida, — Finnisternials  with  premaxillary  and  maxillarv 
teeth,  with  subcylindrical  diapophyses,  and  with  precoracoids,  but 
without  an  "  omosternum." 

Only  one  species  has  been  referred  to  this  &mJly— the  ColottetKux 
latintuua  of  Colombia. 

II.  I>CTidro6a(id8.— Firmistemials  without  teeth,  with  subcylindrical 
sacral  diapophyses,  and  with  precoracoids. 

Seven  species  of  Dendrobatea  from  South  America,  3  of  X'antelta  from 
Madagascar,  and  (doubtfully)  1  of  Stumpffia,  also  from  Madagascar 
have  been  placed  in  this  family. 

Ill  (1).  Pkri/niscids  (Engystomatidfe,  §  I,  Boulenger).— Firmistemi- 
als without  teeth  in  upper  jaw,  with  dilated  sacral  diapophyses,  with 
precoracoids,  and  the  coracoids  nearly  parallel  with  the  precoracoids. 

Tweuty-flve  species  of  this  section  have  been   recogoized  by  Mr. 
Boulenger,  some  of  which  are  Oriental,  but  moat  are  South  American. 
(2).  Engystomids  (Engystomatidie,  §  II,  Boulenger).— Firmistemials 
without  teeth  in  apper  jaw,  with  dilated  sacral  diapophyses.  and  with- 
out precoracoids. 

Twenty-three  species  are  attributed  to  the  genera  constituting  this 
fauiily  by  Mr.  Boulenger ;  the  typical  are  South  America,  but  most  in- 
habit the  oriental  region. 

(3).  BrevicepiHda  {Engystomatlda,  §  III,  Boolenger).— I'irmister- 
nials  without  upper  jaw  teeth,  with  dilated  sacral  diapophyses,  with 
precoracoids;  the  coracoids  directed  moderately  backwards  and  much 
dilated  forwards  on  tbe  epicoracoid  cartilage. 
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Four  African  species  of  the  tjpe  are  kaown. 
(4).  Remi»ida  (EngyatomatidSB,  5  IV",  Bouleuger). — Firmisternials 
withoQt  teetb  in  upper  jaw,  with  dilated  sacral  diapopliyses,  with  pre- 
coracoids,  with  the  coracoids  directed  very  obliquely  backwards  and 
little  dilated  toward  the  epicoracoid  cartilage,  aud  with  the  "  supra- 
ecapula"  connected  by  ligament  with  the  "prootic" 

Only  one  species  of  this  group,  inhabiting  South  Africa,  is  known. 

IV  (1).  Dyscophids. — Firmisternials  with  teeth  in  upper  jaw,  with 
dilated  sacral  diapophyses  (with  precoracoids  "resting  npoD  cora- 
coids,** and  with  a  cartilaginous  omosternmn  and  "a  very  large  an- 
chor-shaped cartilagiuous  sternum  "). 

Two  Madagascarene  species  answer  to  this  definition,  bat  three  others 
have  been  associated  with  them,  which,  if  Professor  Cope's  views  are 
accepted,  will  require  to  be  dift'erentiated  as  peculiar  family  types. 

(2).  CallueUids. — Firmisternials  with  teeth  in  upper  jaw,  with 
dilated  sacral  diapophyses  (with  precoracoids  ''resting  upon  cora- 
coidB,"  without  an  omostemnm  and  with  a  small  cartilaginoas  ster- 

One  species  is  known — the  GaUuellaguUulata  of  India. 
(3).  Cophylids. — Firmisternials  with  t«etb  in  upper  jaw,  with  dilated 
sacral  diapophyses  (and  without  precoracoids). 

The  Cophylae  of  Madagascar  (two  species)  are  the  only  known  repre- 
Bentatives. 

Sections.  Abcifeba. — Fbaneroglossates  with  "coracoids  and  pre- 
coracoids connected  by  an  arched  cartilage  (the  epicoracoid),  tliat  of 
the  one  side  overlapping  that  of  the  other." 

V  (1).  Cystignathids. — Ajcifers  with  toothed  apper  jaw,  and  snb- 
cylindric  (or  Uttle  dilated)  sacral  diapophyses. 

This  is  a  large  fomily,  iucludiog  "arboreal,. aquatic,  terresUial,  and 
borrowing  types,"  and  numerously  represented  in  South  America  and 
Aostraha;  173  species  are  enumerated  by  Hr.  Boulenger,  although 
some  are  doubtful. 

VI  (I).  Dcadrophryniadds.—Asoiwa  without  maxillary  teeth,  with 
subcylindric  sacral  diapophyses. 

Tlu-ee  South  American  species  are  alone  known.  The  family  has 
been  named  Batrachophryuidaa  by  Professor  Cope. 

VII  (1).  B^fonidt. — Arcifers  without  maxillary  teeth,  with  dilated 
sacral  vertebrse  (and  a  broad  flat  tongue,  free  behind). 

This  family  is  only  equalled  in  its  distribution  by  the  Baulds,  and 
103  species  (including  a  dozen  doubtful  ones)  have  been  referred  to  the 
family  by  Mr.  Boulenger. 

(2).  Bhinopkrynida. — Arcifers  without  maxillary  teeth,  with  dilated 
sacral  vertebree  (and  with  an  elongate  subtriangular  tongue,  free  in 
front). 

This  family  has  been  proposed  for  a  Mesican  Auaran  {Bhinophrynus 
dor»alifi)f  and  was  contrasted  with  all  the  other  Anuraus  on  account  of  its 
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anteriorly  free  toogae  by  Dr.  OilDther,  all  the  other  Pbaneroglosaatos 
being  "  opiethoglossate "  or  with  the  "tongne  adherent  in  front,  mon 
or  less  free  behind." 

VIII  {I).  Hylid«. — Arcifers  with  maxillary  teeth,  dilated  sacral  dia- 
pophyses,  and  claw-shajted  terminal  phalanges. 

This  family  is  one  of  the  largest  and  most  widely  distribated  of  tlie 
Annrana  and  inclndes,  according  to  Boolenger,  aboct  180  more  or  lees 
well  known  species;  these  are  grouped  by  that  author  nnder  ten  genen, 
but  many  others  have  been  proposed  by  Tarious  anthors. 

IX  (1).  Pelobatids  (or  Scaphiopodids). — Arcifers  with  maxillary  teeth, 
dilated  sacral  diapophyses  (the  coci^x  connate  with  the  sacrum,  and 
with  procoelian  vertebra). 

Seven  species  of  Seaphioput  and  two  of  Petobatea  represent  this  fam- 
ily,  the  former  in  North  America  and  the  latter  in  Europe. 

(2).  Pelodytida. — Arcifers  with  maxillary  teeth,  dilated  sacral  diapo> 
physes  (the  coccyx  articnlating  with  one  or  two  condyles  of  sacral  ver 
tebrte,  and  with  proc«Blian  vertebrtB.) 

Two  species — Pelodytet  punctatus  of  Soathem  Eniope  and  Batraeltop- 
tis  melanopyga  of  Xew  Gainea — ^have  two  sacral  condyles,  and  two  others, 
of  the  oriental  genns  Leptobrachium,  have  only  one.  Xenophryg  having 
proccelian  vertebrte,  according  to  Bonlenger,  would  also  belong  lLere,al- 
though  it  was  associated  by.  Cope  with  Asterophrydids. 

(3).  Asterophrydids. — Arcifers  with  maxillary  teeth,  dilated  sacntl 
diapophyses  (the  coccyx  connected  with  one  or  two  condyles  or  sacral 
vertebree,  and  with  opisthocoBlian  vertcbree). 

Four  genera  are  referred  to  this  family  by  Professor  Cope,  but,  ac- 
cording to  Mr.  Bonlenger,  only  two  of  them — the  Eastern  Megalophryt 
and  Papnan  Asteropkrys — have  its  essential  characters,  i.  e.,  the  opis- 
thocoBlian  vertebrse.  CtyptoUs  is  associated  with  Cystignathids  and 
Xenophrys  with  Pelodytids. 

X  (1).  DisoogloBaids. — Arcifers  with  maxillary  teeth,  dilated  sactal 
diapophyses,  precoracoids  and  coracoid  slightly  divergent  and  gen- 
erally tapering,  and  with  the  "stemnm**  emitting  two  divergent  pro- 
cesses. 

This  well-marked  family  has  four  European  species  and  a  fifth  pecu- 
liar form  {Liopelma  Soekstetteri)  in  Kew  Zealand— a  remarkable  distri- 
bution. 

XI  (1).  Ampkiffnathodontids. — Arcifers  with  maxlllaiy  as  well  as  siin- 
ilar  mandibalar  teeth,  dilated  sacral  diapophyses,  and  without  an  omo- 
stemnm.  The  Ampkignatkodon  Ga«((Acr»,  recently  described  by  Mr. 
Bonlenger,  from  Ecuador,  is  the  sole  known  species  of  this  family. 

XII  (1).  ^emtjiAra«(td8.^Arcifer8  with  maxillary  as  well  aa  pecu- 
liar mandibular  teeth,  snbcylindrical  sacral  diapophyses,  coracoids  and 
precoracoids  parallel,  an  omostemnm,  and  (in  Semiphracfus  at  least) 
opisthoccelian  vertebne,  and  the  coccyx  attached  to  two  condyles. 

Three  tropical  American  genera,  with  eight  species,  have  l>een  re- 
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ferred  to  this  family,  bat  one  [Amphodus  Wvrekeri)  may  require  to  be 
differentiated  &om  it. 

The  Discoglossids  differ  so  mach  from  tbe  other  Areifers  that  the  exi- 
gencies of  economy  in  diagnosis,  as  veil  as  scientific  taxonomy,  appear 
to  demand  its  isolation  in  a  pecnliar  saperfamily,  contrasting  vith 
another  coDtaining  all  the  other  representatives  of  the  arciferoos  sec- 
tion, viz: 

Bnfonoidea. — ^Arciferoos  Phaneroglossates  without  ribs,  and  with 
their  tadpoles  provided  with  a  spiracolnm  situated  on  the  left  side. 

Discogloasoidea. — Arciferous  Phaneroglossates  with  short  ribs  and 
their  tadpoles  distingnished  by  a  "spiracolnm  situated  mesially  on  the 
thoracic  region." 

Suborder  II.  Aolobsa. — Balients  with  the  Eustachian  tubes  united 
into  a  single  estlnm  pharynginm  and  without  a  tongue. 

XIII  (=1).  Daotylethrids. — Aglossates  with  maxillary  teeth  (with  di- 
lated sacral  diapophyses,  and  with  ,'*  coracoids  and  precoracoids  snb- 
eqoal,  strongly  divergent,  connected  by  a  doable,  not  overlapping,  car- 
tilage"). 

This  family  (which  should  by  rights  be  called  Xetu}podid$)  is  com- 
posed by  three  species  of  Xenopus,  found  in  Tropical  Africa, 

"SIT {=!). Pipids. — Aglossates  withont  teeth  (with dilated  sacral dia- 
popbyses,  and  with  "coracoids  and  precoracoids  strongly  divergent^ 
fonner  mnch  dilated,  connected  by  a  broad,  doable,  not  overlapping, 
cartHage"). 

The  Surinam  Toad,  Pipa  americana,  is  the  only  known  species  of  this 
fomily. 
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that  period  died  out  many  strange  types  of  the  class.  In  the  Tertiarr 
i^e  the  reptiles  were  developed  under  the  same  grand  orders  as  those 
of  the  present,  but  under  some  peculiar  families  and  many  peculiar 
genera.  Those  of  the  Eocene  of  North  America  have  been  reviewed 
by  Professor  Cope,  and  no  less  than  91  species  are  recognized,  and  are 
segregated  under  four  ordera — the  Crocodilians  with  18  species,  the 
Tortoises  with  42,  the  Lacertilians  with  26,  and  the  Ophidians  with  6. 
The  ratios  between  the  several  types  will  thus  be  seen  to  be  very  dif- 
ferent tram  those  exhibited  by  any  existing  founa,  but  the  discrepancy 
is,  doubtless,  to  some  extent  due  to  oar  imperfect  knowledge ;  never- 
theless, the  reel  ratios  were  probably  not  very  different  from  those  al- 
ready fumished  by  palseontology. 

PivfessOT  Oope  wdl  remarks  that  "  the  Eocene  reptiles  were  not  a 
new  creation  nor  a  new  evolution,  bat  a  remnant  of  the  types  that  bad 
co-existed  with  the  monarchs  of  life  during  previous  ages.  We  most 
except  from  this  statement  the  serpents,  which  first  appear  in  uumbeis 
at  this  time,  only  one  Cretaceous  species  having  been  found  by  Dr. 
Sauvage  in  France.  The  crocodiles,  tortoises,  and  lacertilians  represent 
orders  already  abnudant  in  the  Mesozoic  faunfe.  Their  decadence  in 
Central  Korth  America  did  not  commence  until  the  Miocene  period* 
when  the  crocodiles  and  nearly  all  the  tortoises  disappeared." 

The  Crocodilians,  according  to  Cope,  were  represented  by  only  2 
genera,  both  of  the  family  Crocodilidie,  Crooodilvs^  with  16  specws, 
and  Plerodon,  with  2.  "  The  Eocene  species  of  true  crocodilee  difTra 
mnch  in  size  and  characters,  ranging  from  the  0.  Acterodon,  which  is 
not  larger  than  an  Ignana,  to  tbe  C.  antiquva  and  C.  clams,  which  rival 
the  existing  species  of  the  East  Indies." 

Tbe  tortoises  of  tbe  Eocene  are  of  unusual  interest.    Bight  fomiliet 
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of  the  order  are  represented — tbe  Spliargidids ;  tlie  Cheloniida,  or  true 
sea-turtles ;  the  eztJDCt  Propleurids,  turtles  to  some  extent  intermediate 
between  tbe  sea  and  snapping  tartleB;  the  Uhelydnds,  or  snappers;  the 
Trionychids,  or  soft  turtles;  the  extinct  Baiinids;  the  Emydids,  now 
BO  abundant  in  species ;  and  the  Testitndinids,  oi  land  tortoises. 

T/ie  Dinoiaurians. 

Most  interesting  are  the  extinct  reptiles  named  Dinosauriaiia,  for 
vaiioua  reasons.  Many  of  them  were  of  gigantic  size,  in  certain  re- 
spects they  exhibited  a  considerable  degree  of  specialization,  ttiey  were 
also  manifested  under  a  variety  of  modifications,  and  they  either  repre- 
sented the  general  stock  from  which  the  birds  originated  or  were  but 
little  removed  from  that  stock.  Id  othor  words,  coald  we  trace  the 
line  of  the  birds  backward  to  their  primitive  ancestors  the  naturalist 
woold  recognize  in  the  ancestral  form  a  member  of  the  class  of  reptiles, 
and  in  that  class  he  would  refer  it  either  to  the  group  of  Dinosaa- 
rians,  or,  as  is  more  likely,  to  a  peculiar  earlier  one,  from  which  may 
have  originated  both  types.  The  richness  of  tbe  Dinosanrian  group  in 
species,  in  genera,  and  in  families,  as  well  as  still  more  compreliensive 
groups,  had  been  gradually  revealed  by  different  palieontologists,  and 
at  length  in  accelerated  ratio,  till  now  Professor  Marsh  has  broaght  into 
prominence  the  variety  in  structure  manifested  in  a  new  arrangement  of 
the  group.  He  even  considers  that  the  Dinosaurians  constitute  a  di- 
vision of  reptiles  of  superordinat  importance,  and  calls  it  a  "  snlwlass  " ; 
the  group  is  divided  into  five  primary  sections,  and  those  are  denomi- 
nated "orders."  The  characters  given  to  the  several  subdivisions, 
"orders,"  and  "families"  are  herein  condensed  from  Professor  Marsb'^ 
diagnoses  and  contrasted  with  eacli  other.  Whether  the  gronps  are  of 
the  value  claimed  by  Professor  Marsh  may  be  an  open  question,  and  the 
herpetologist  must  judge  for  himself  what  value  he  wonld  assign  to  the 
modifications  employed  in  the  diagnoses. 

I.  Saubopoda.  Binosanrians  with  plantigrade  (ungulate)  feet,  front 
and  hind  pentadactyle ;  fore  and  hind  limbs  nearly  equal,  and  without 
apostpubis;  Atlantosaurida  and  Moronauridie. 

II.  Stegosaxjbia.  Dinosaurians  with  plantigrade  (nngulate)  feet, 
fore  and  hind  pentadactyle }  fore  limbs  very  small  and  locomotion  mainly 
effected  by  hind  ones ;  and  with  a  jiostpnbis;  Stegosauridm,  Scelidoaau- 
ridm. 

III.  ObnithopodA.  Dinosaurians  with  digitigrade  feet,  the  fore  pen- 
tadactyle, tbe  hind  tridactyle,  fore  limbs  small,  "limb  bones  hollow," 
and  with  a  postpubis ;  ComptonotidcE,  Iguanodontida,  and  Hadrotaurida. 

TV.  TheeopodA.  Dinosaurians  with  digitigrade  (unguiculate)  feet, 
the  fore  pentadactyle,  the  hind  variable  {pentadactyle,  tetradactyle,  or 
tridactyle),  the  "  fore  limbs  very  small,  limb- bones  hollow,"  and  post- 
pnbis  (t).  MegalosauridcE,  ZanclodfmtidcE,  Amphisauridw,  Labrosaurida. 

V.  CcBLUEiA.  (Not  characterized.)     Ceelurida.  ~nnolr 
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VL  CoupsooNATHA^  (Sot  characterized.}    Gomptognathidee. 

YII.  HAiiLOPODA.  Binosauriana  with  digitigrade  (uugnicalate]  feet, 
the  fore  (not  desciihed),  the  hind  tridactyle,  the  "  fore  limbs  very  small," 
aod  %Fith  the  metatarsals  greatly  elongated,  the  calcarenm  mach  pro- 
daced  backvarda,  the  vertebrte  biconcave,  and  the  vertebne  as  well  as 
limb-bones  hollow.    Sallopodida. 

■    Five  orders  and  fourteen  famiUes,  it  will  be  bence  seen,  are  admitted 
by  Professor  Marsh. 

The  fonrteen  fomilies  admitted  are  distingaiehable  as  follows : 

I  (1).  Atlantoaaurids.  Sauropods  with  ischia  directed  downwards  and 
meeting  at  median  line  at  their  extremities. 

(2).  Morosaurida.  Saaropods  with  Ischla  directed  backwards  and 
meeting  along  median  line  by  their  sides. 

II  (1).  Stegosatirida.  Stegosaorians  with  astragalos  co-ossified  with 
tibia,  and  very  short  metatarsals. 

(2).  ScelidoaauridB.  Stegosaoriaus  with  aetxagalas  distinot  from 
tibia  and  elongated  metatarsals  (with  four  fitnetional  digits  in  pes). 

ni  (1).  Comptonotids,  Ornithopodswitbontclavicles,andwlUiacom- 
plet«  postpabis. 

(2).  IgwmodonUds.  Omithopods  with  clavicles,  and  with  an  incom- 
plete postpabis. 

(3).  Sadrosaurida.  Omithopods  with  "teeth  in  several  rows,  form- 
log,  with  use,  a  tessellated  grinding  snrface."  (Olavicles  and  post-pubis 
not  described.) 

IV  (1).  Megalotaurida.  Theropods  with  bicoueave  vertebne,  pnbeit 
slender  and  united  distally,  and  tetradactyle  pes. 

(2).  ZaTiclodontidt.  Tberopods  with  biconcave  vertebne,  pubee  broad, 
elongate  plates,  with  anterior  margins  uuited,  and  pentadaclyle  pes. 

(3).  Ampkitauridt.  Theropods  with  biconcave  vertebne,  pnbes  rod- 
Ske,  and  tridactyle  pes. 

(4).  Ltdtrotaurida.  Theropods  with  strongly  oplsthoocsllan  and  cav- 
ernous anterior  vertebrte. 

T.  Caelurida.  Dinosanrians  with  anterior  (of  cervical)  vertebne  opis- 
thoctelian  and  rest  biconcave ;  very  long  and  slender  metatarsals,  and 
"  bones  of  skeleton  pneumatic  or  hollow." 

71.  Compaognatkida.  Dinosanrians  with  anterior  vertebrse  opifitbo- 
coelian,  and  others  not  described,  and  tridactyle  fore  as  well  as  bind 
feet,  and  ischia  with  long  symphysia  on  median  line. 
TU.  Sallopodid*. 

The  Wings  of  Fterodaetj/lea. 

Prof.  0. 0.  Marsh  has  given  a  large  plate  and  woodcuts  lllostiatiDg  a 
Pterodactyle,  named  by  him  Rhamphorhyndma  phylluma,  found  in  1S73 
"  near  Eichsmdt,  Bavaria,  in  the  same  lithographic  slates  tbat  hare 
yielded  Arohceopteryx,  Compaognatkua,  and  so  many  other  Jurassic  (ossHi 
known  to  fame."    The  wing  membranes  are  well  preserved  and  prore 
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tbat  they  were  quite  similar  to  those  of  the  liata — ^smooth  and  contrac- 
tile into  folds.  The  tail  of  the  type  in  qaestion,  at  least  at  and  near  ita 
extremity,  "  sapported  a  vertical  membrane  developed  above  as  well  as 
below,  and  having  a  rhomboid  or  leaf-like  outline." 

Professor  Marsh  has  also  discussed  the  homologies  of  the  wing  or 
manas  bones  of  the  Pterodactyles,  and  reached  the  conclusions  that 
"  there  aie  five  digits  in  the  hand  of  Pterodactyles,  alth«ugh  not  the  five 
often  given  in  restorations.  The  first  digit,  the  elements  of  which  have 
been  considered,  undoubtedly  sapiwrted  a  membrane  in  front  of  the 
arm.  The  second,  third,  and  fonrth  are  small,  and  armed  with  daws. 
The  large  wing  finger  is  the  fifth,  corresponding  to  the  little  finger  in 
the  hamau  hand."    (A.  J.  S.,  (3,)  v.  23,  pp.  251-206.) 

A  poiionous  Lizard. 

A  large  lizard  of  an  orange  and  black  color  with  a  skin  tnbercnlated 
or  covered  with  scales,  simulating  the  heads  of  nails,  and  hence  called 
Seloderma,  is  a  common  inhabitant  of  Arizona.  It  is  dreaded  by  the 
inhabitants  of  the  Territory  and  deemed  by  them  to  be  poisonous.  The 
allegations  to  tbat  effect,  however,  have  been  donbted  by  natnralists, 
becanse  none  of  the  lizards  had  been  acknowledged  to  be  venomous. 
Heloderma  differs  &om  other  lizards,  however,  in  having  grooved  teeth 
and  the  efferent  ducts  of  the  salivary  glands  discharging  at  the  bases  of 
the  grooves.  The  best-informed  herpetologists  h^ve  therefore  acknowl- 
edged the  possibility,  if  not  probability,  of  the  truth  of  the  popular  be- 
lief, and  Professor  Oope  years  ago  named  the  Arizonlan  Eehderma,  B. 
nupeetuMj  with  reference  to  the  bad  reputation  of  the  animaL  Becent 
experiments  and  the  personal  experience  of  Br.  B.  W.  Shnfeldt  have 
demonstrated  the  correctness  of  the  belief  as  to  the  {toisonons  character 
of  the  lizard,  and  we  bave  now  the  certainty  tbat  the  representatives  of 
one  type  of  lizard — the  family  of  Helodermids  with  one  genus  and  two 
species — are  venomona.  Dr.  Shnfeldt  has  recorded  the  effects  of  a  bite^ 
which  was  immediately  attended  with  violent  inflammation,  in  the 
Amencan  Naturalist  for  November,  1882  (v.  Id,  pp.  907,908). 


Oobin  (A. ).    TraiM  dea  olieanx  de  bsMe-conr,  d'agrAnent  et  de  prodntt.    S  M.   Ful^ 
Plon  A.  Cie.,  VHS.    (ISmo.,  tIU.  447  p.,»3dg.    FrcB.3.  E>0.} 

JiynrnaU. 

Ball«tm  of  the  NntUll  Oraithologlaftl  Clnb.    Tol.7.    Cuubridge,  Ubsb.,  1883.  (6to.) 
Ibla(The),  a  Qauleil;  Jonnul  of  Oinitholog;.    Edited  byO.  SalviD  MidPb.L. 

SeUter.    4  Krlca,  voL  6.     London,  J.  Vu  Voorst,  16%.     (Sto.) 
Jonmftl  fUi  Omitbologie,    Dentaohea  Centralorgan  fUr  die  geMunmten  Ontitbologio. 

HerttD^egebenvon  J.  CftbanlB.    SO.Jahrg.    (4  Folge,  lO.Bd.)    Leipzig,  Kittlv, 

1888.    (8vo.) 
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Variationt  of  the  Toes  in  Birds. 

The  variations  from  the  normaL  Btrncture  of  the  foot  in  birds  were 
ezamiiied  by  tbe  lameoted  Forbes  sbordy  before  bis  death,  and  are  no- 
ticed in  an  article  pabliabed  in  tbe  "  Ibis  "  for  Jnly  (1882). 

Most  birds,  as  is  well  koowo,  bave  foor  toes,  of  wbicb  generally  three 
aie  directed  fotwarda  and  one  backwards  in  the  non-zygodactylons 
types.  Bat  one  or  other  of  tbQ  toes  is  liable  to  suppression,  and  the 
one  thus  atrophied  is  by  no  meaDS  always  tbe  same;  (1)  generally  it  is 
the  bind  toe  or  hallux,  but  (2)  in  certain  kingfishers  {Ceyx  aleyone) 
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it  is  tbe  pecond  digit,  and  curiously  eDough  (3)  in  one  fonn — the  Fas- 
Berine  geotiB  Cholornia — tbe  fourth  toe  is  aborted. 

Tbe  cnBtomary  uamber  of  phalaoges  ia  "2,  3,  4,  5,  in  the  respect- 
ive digits,  connting  from  vitliJu  oatwaids,"  bat  this  type  is  deviated 
from  in  a  namber  of  instances.  (1)  Certmn  members  of  a  fomily  vhose 
representatives  generally  develop  tbe  normal  stmctnre  may  deviate 
tberefrom,  as  do  the  genera  Cyptelaa  and  Panyptila  among  the  Swifts 
or  Cypaelida,  which  have  2,  3,  3,  3  phalanges.  (2)  The  Ptenwlids 
and  typical  Caprimnlgids  develop  only  2,  3,  4,  4,  phalanges,  **  tbe 
foorth  digit  being  one  short  of  the  normal  namber  of  phalanges";  and 
(3)  in  the  Procellariids,  "  tbe  number  of  joints  in  the  hallax  is  redac«d 
to  one,"  the  digital  formula  being  1,  3,  4,  5,  except  in  Peleoanoides, 
where  the  hallax  is  "quite  absent" 

Interbreeding  of  Birda. 

Mr,  Henry  Seebohm  thought  that  "tbe  inter-breeding  of  birds  sap- 
posed  to  be  specifically  distinct  is  a  subject  which  has  been  much  neg- 
lected by  ornithologist^,''  and  baa  called  attention  to  certain  facts  or 
alleged  facta  bearing  on  the  subject.  "Two  forms  which  are  sppa- 
nntly  very  distinct,  as  Corvue  eorone  and  C.  eomix  or  Cardv^it  major 
and  C.  oonieeps,  are  nevertheless  found  to  be  only  sob-specifically  dis- 
tinct— a  complete  series  of  examples  from  one  extreme  form  to  tbe 
other  in  each  case  being  obtainable.  They  are  prodnced  by  int«rbreed> 
ing  with  each  other  as  well  as  with  the  intermediate  forms.  Tbe 
Shrikes  (£aniu«}  and  Dippers  {Oinclva)  offer  other  illostrations,  as  do 
likewise  tbe  Natbatobes  {8itta).  "The  case  of  the  Grows  and  tbe 
Qoldfincbea,  where  the  extreme  forms  interbreed, la  exceptional;  bat 
the  cases  where  the  individoals  of  each  valley  interbreed  with  their  im- 
mediate neighbors,  and  where  tJie  range  is  great  enough  to  make  the 
sum  of  a  series  of  small  differences  show  a  large  difference  in  the  ex- 
tremes} is  by  no  moaus  nncommon.** 

For  the  detuls  respecting  the  species  enumerated  reference  most  be 
had  to  Mr.  Seebobm's  article  in  tbe  "  Ibis"  (4  s.,  v.  6,  pp.  546-S50).  The 
fitcts  be  brings  forward  are  snsceptible  of  another  explanation,  bat  the 
aabject  discussed  Is  of  sofflcient  interest  to  demand  attention. 

Nno  North  American  Birds. 

A  namber  of  new  forms  of  birds,  previously  unknown  to  the  S'orth 
American  ianna,  were  added  thereto  daring  1882.  Most  of  these  are 
Hie  results  of  Mr.  Bidgway's  investigations,  and  have  been  described  as 
"subspecies"  of  species  in  tbe  "Proceedings  of  tbe  Dnited  States 
National  Maseum,"  v.  4,  pp.  374^79 ;  and  v.  5,  pp.  9-15, 114, 341.  The 
additions  by  Mr.  Bidgway  and  others  are  as  follows,  tbe  nnmbers  ap- 
pended indicating  tbe  position  in  bis  catalogue: 

1.  Hylooichla  fnscescens  salicola  B.— BookyMoontidos  (2a}. 
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2.  Hylocichla  aliciie  Bicknelli  B. — Catekill  Monntains,  X.  Y.  (3a). 

3.  AJutacilla  ocularis  (Swinhoe).    A  atraggler  to  La  Paz.,  OaL,  from 
Eastern  Asia  (69"). 

4.  ChamEea  faeciata  Henshawi  R — Gal.  (35a). 

5.  Lophophanes  iDornatns  ^seca  H. — Middle  Province  17.  8.  (38a). 

6.  Certhia  familiam  montana  R. — Middle  Province  IT.  S.  {55b), 

7.  Gertbia  familiaris  occidentalis. — Pacific  TJ.  S.  (55c). 

8.  Gatherpes  mexicanas  paDCtalatas  B. — Gal.  (596). 

9.  DendrcBca  Vielloti  Bryanti  R.— La  Paz,  L.  Gal.  (93»). 

10.  Geothlypis  Beldingi  B.— L.  Gal.  (J22»}. 

11.  Vireo  HnttoQi  Stepheosi  Brewster. — Arizona  and  N.  Mez.  (114a). 

12.  Spizella  monticola  ocbracea  Brewster. — Washington  Terr.  (210a). 

13.  Pencfea  mflceps  eremceca  Brown. — Texas  {230b). 

14.  Ferlsoreas  canadensis  nigricapilluB  B, — Labrador  (297c). 

15.  Omithiam  imberbe  Bidgwayi  Brewster. — Arizona  (331a). 

16.  Scops  aslo  Bendirei  Brewster. — Gal.  (402e). 

17.  Lagopus  mutna  Beinbardti  (Brehni)  Tomer. — Alaska,  Qreenlaod 
<475a). 

18.  Lagopas  matns  atkbensis,  Tamer. — Atkha  Island  (4756). 

19.  Ardea  Wardi  R.— W.  Florida  (486«). 

20.  Ballns  Beldingi  B.— Galf  of  Gal.  (6«9*). 

3J .  Diomedea  melanophiye  (Temm.)  B.— Off  coast  of  Oal.  (701»). 


Oaterat. 

BicioMro  (O.).    Sot  nn  oonvel  A^ment  morphologiqae  du  sang  cbez  lea  Momiuiferea 

Arch.  Itel.  Biol.,  t.  1,  pp.  1-4;  pp.  374-»8. 
OT4hADt,et  E.  Qninqnand.    Mesnieda  TolDmedeaangaoQt«iindaa8l'Drgan!siiiBd*nn 

H&mmif%re  TiT&ut.    Compt.  rend.  Aoad.  Sc,  Paris,  t.  94,  pp.  1450-1453. 
£5Uiker  (Albert).    Embryologie  on  Trait£  complet  da  d^veloppement  de  Iliomme  et 

defl  animanx  snpfdenn.    Trod,  par  A.  Schneider.    Avee  preface  de  H.  de  La- 

caze-Dnthiera.     Paris,  C.  Beinirald,  1883.    (Svo.,  1069,  xviii  pp.,  606gTaT.,35Pra.) 
LeboQcq  (U.).    De  I'os  oentral  dn  caipe  chez  les  Mammif^Tes.    Bull.  Acad.  Sc.  Bel- 

gique,  (3,)  t.  4,  pp.  220-230. 
Benaou  (Oeo.).    De  la  SpenuatogfiD^M  ohez  les  Mammifgree.    Arec  2  pi.  Aichives 

de  Biolog.,  t.  3,  pp.  291-334. 
Sehlen  (D.  von).    Beitiag  zur  Frags  naoh  der  Hikiopfle  des  SaHgathiereies.     Ult  t 

Taf.    Arab,  t  Anat.  n.  Fbya.,  Anat.  Abth.,  1683,  pp.  33-51. 

FotaU  MammaU. 

Van  Bensden  (P.  J.).    Description  dee  Osseioeiu  fossUes  desenvtronB  d'Anrers.    3. 

Faitle.    C£tac^  Genres :  Jfsf  iiplira,  BaloHopUra  BurUni^p^  Erpetooetut.    Bmx- 

eUes,  F.  Hayes,  Ism.    (Ann.  Mm.  B.  d'Hiat.  Nat,  8«rie  Pal^ontol.,  1 7.  -90  pp., 

aTcc  nn  Atlas  de  70  pi.  in-plano. 
HIliol(H.).     H^moiiesaat  qnelqawMammif&teafosBileadespbospboTiteHdn  Qaera^, 

TonloDse,  1862.    (4to.) 
—  .    Notes  BUT  qnelqnes  Hanunifftree  foeiiles  de  I'^poqne  miooine.    Arch. 

Una.  d'Hist.  Nat.  Lyon,  t.  3.    (103  pp.,  5  pi.) 
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:^pMial  proHjM. 
(Uonolremei.) 

Dnboia  (Alph.)-  BemBrqnes  Bar  PAcanAogltutrnt  Braynii.  Atm9  pi.  Ball.  Soc 
ZooL  Fimaoe,  6.  aon.,  11J81,  pp.  26&-ZT0. 

LuikeeMr  (£.  fifty).  On  the  Vslvea  of  the  Heart  of  OmitAorkjniciM  pand«xu»  com- 
paied  witli  thoM  of  Man  and  the  Babbit,  with  some  Obaerrattona  on  the  Foesk 
OtaU*.    With  *  pi.    Proo.  Zoo).  Soc.  Loudon,  1893,  pp.  549-559. 

(ifar«MpiaI>.) 

Cattaneo  (Qiacotn.).    Sogli  orgaoi  riprodnttori  feimninili  dell'  BalauUtm*   Bern- 

nttm  Gould.    Cod  1  tav.    Atti  Soc.  Ital.  So.  Nat.,  v.  24. 
dwpman  (Henry  C).     On  a  Fmtal  £aa([>n>o  and  ila  Membranes.     With  I  pL 

Proo.  Aoad.  Nat.  So.  Philad.,  1881,  pp.  468-471. 
Lister  (J.  J.)  and  J.  J.  Fletcher.    On  the  condition  of  the  median  portion  of  the 

Vaginal  Apparatus  in  the  Hacropodidn.     Proc.  Zool.  Soe.  London,  tStJl,  pp. 

976-996. 

(Edaitata.) 

Flower  (W.  H.).  On  the  Mataal  AfQni ties  of  the  Animals  composiiig  the  Orderaf 
EdentaU.    Proo.  Zool.  Soc.  London,  1882,  pp.  358-367. 

(fiodml*.) 

Jentink  <F.  A.).    BeTiaion  of  the  Muiidie  in  the  Leyden  Unseun.    Notea  Leyden 


Thomas  (OldUeld).  On  two  new  Mnridn  from  Tasmania.  Ann.  A,  Hag.  Nat. 
Hist.,  (5,)  T.  9,  pp.  413-416. 

(JiMeotirora.] 

Oanaer  (Sigb.).  Tergleichend-anatomische  Btndien  tll>er  das  Qehim  dea  Haol- 
worft.     Mit.  6  Ta/.     Morpholog.  Jahrh.,  7.  Bd.,  pp.  fi91-7S&. 

Kober  (J.)  Stndien  Ubei  Talpa  mropea.  Mit  2  Taf.  VerfaandL  natnr£  Gea. 
Bwel,  7.  Th.,  pp.  6£-119. 

(Ckiroplert.) 

Iioobe  (W.).  Upon  the  Milh  Dentition  and  Homologies  of  the  Teeth  of  the  Cheirop- 
tera.   Aaer.  Natnralist,  v.  10,  p.  109. 

Bobin  (H.  A.).  Becherehes  anatomiqnes  anc  les  Mammifbres  de  I'ordre  dM  Clun>}K 
tferea.    ATOoSpl.    Ann.  Sc.  Nat.,  (6,)  Zool.,  t.  IS,  Art.No.  2.  (leOpp.) 

'  Hnr  les  enveloppes  ftetalea  dee  Chiroptires  de  la  flimille  dea  Phyllo*- 

tomides.    Conipt.  rend.  Ac,  So.,  Paris,  t.  9S,  pp.  1377-1379. 

<  Xaaopodt.) 

Cope  (E.  D.).  On  the  Taxeopoda,  a  New  Order  of  Mammalia.  Anier.  Naturalist,  r. 
16,  pp.  522-533. 

(CordslartbraUM.) 

Cope  (E.  D.).  On  the  Cordylarthra.  Proo.  Acad.  Nat.  Sc.  Fhilod.,  1682,  pp.  95-97. 
Adu.  &.  Mag.  Nat.  Hist.,  (5,)  t.  10,  pp.  76-79. 


Owen  (Blobktd).    Descriptions  of  Portions  of  a  Task  of  an  Anstralian  Proboseidiaa 
1  {UoUhphaa  aiutraJU).    Nature,  v.  ti&,  p.  671.    (From  Proc.  R.  Soc  Lo»- 
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SUllmui  (J.  D.  B.)'  The  Bone  io  Motion,  u  ahonn  in  »  8«riee  of  Tiews  by  lustan- 
toneoDB  Photography,  with  a  Study  od  Animal  Hechanics,  with  it  Preface  by 
Lelaud  Stanford.    Boston,  1882,  (4to.) 

iArliodaetgla.) 

Efltimeyer  (L.).    Beit^ge  zn  der  Geschichte  der  HiTschfamtlie.    I.  SchUdelban.    Vei^ 

haodl.  DBtorforscb.  Ge8.'BBBel,  7.  Th.,  pp,  3-61. 
.    Beitroge  tu  einer  satUriichen  Oeschiohte  der  Hireobe.    II.    Abhandl. 

Schweiz.  Palaaontol.  Oea.,  8.  Bd. 
Sigel  (W.  L.)-    Hbb  Nilpfeid  des  loologiaobeu  Oartena  eh  Hamburg.    Hit  3  Ablld. 

Zoolog.  OfkTten,  ie8:i,  pp.  12^140. 
Thomas  (Ph.).    Bechercbes  aar  lea  Bovid^  fowilea  de  I'AIgJrie.    Ay«o  2  pi.    BnlL 

8oc.  Zool.,  France,  6  ann.,  pp.  93-136. 

(CarnirprM.) 

Mirart  (St.  George).     On  the  Cbwridcation  aad  Distrlbntlon  of  the  ^Inroidea. 

Proc.  Zool.  Soo.  LoDdoD,  1682,  pp.  135-208. 
Wilder  (Bnrt  O.).    The  Brain  of  tbe  Cat,  Ftlia  domtttiea.    1.  Preliminary  Account  of 

tho  Grow  Anatomy.    With  4  pi.    Proc.  Amec.  Pbilos.  Boo.,  t.  19,  pp.  524-568. 

(iViMtet.) 

PlM:zek(B.).  DieAffenbeiden  HebrSemuod  andem  VdlkenidesAlterthams.  Koa- 
mos,  (tl.  Bd.),  pp.  190-117. 

Preglaeial  MammaU  of  England. 

In  tbe  Eoglisb  coonties  of  Norfolk  and  SafTolk,  aloDg  tlie  sea-sbore, 
are  exposares  of  a  foseitiferoQB  belt  of  comparatively  recent  geological 
age,  designated  as  the  "foreat-bed  series,"  vbicb  bns  been  quite  a  fa- 
vorite snlyect  for  etndy  among  Britisb  geologists.  It  repreeentfi  tbe 
"last  stage"  ia  England,  previous  to  tbe  glacial  period,  and  is  tbere- 
fore  of  pecaliar  interest  on  accoant  of  tbe  evidence  vbicb  its  several 
beds  yield  of  the  nature  of  tbe  preglaeial  animal  life  of  Britain.  A 
recent  monograph  of  its  vertebrate  remains  has  been  published  by  Mr, 
E.  T.  Newton,  the  assistant  nataralist  of  the  snrvey,  which  throws  much 
additional  light  on  tbe  faana  of  tbe  period.  Altboagh  the  molar  teeth 
of  elephants  are  generally  tho  most  nnmerons  as  well  as  the  most  con- 
spicuoas  objects  in  all  collections  of  forest-bed  remains,  and  were 
among  tbe  earliest  remains  of  mammals  recorded  from  these  deposits, 
tbe  assiduous  searoh  of  many  trained  observers  bae  now  nneartbed 
fragments  of  tbe  skeletons  of  "Td"  species,  "of  which  40  have  been 
made  known  by  tbe  researches  of  the  Geological  Survey."  In  this 
namber,  however,  are  included  several  donbtfally  determined  forms. 
Such  as  they  arc — certain  and  donbtfnl — they  represent  52  species  of 
mammals  (including  2  pinnipeds  and  4  cetaceans),  2  species  of  birds 
(besides  undeterminable  forms),  2  reptiles,  4  amphibians,  and  19  (or 
20)  fishes.     The  mammals  alone  are  of  sufficient  general  interest  to 
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Justify  specificatioD.  From  their  remains  it  appears  that  in  the  age 
vhich  is  only  separated  from  our  own  by  the  iDterventioD  of  the  gla- 
cial epoch,  a  fauna  lich  in  large  qnadmpeds  of  types  now  confined 
to  the  tropics  coexisted  with  many  species  sill  living  ia  Britain. 
Coeval  with  caniiTores,  insectivores,  and  rodents  that  now  characterize 
the  DOTtbern  fanna,  were  two  species  of  horses  (Equu*  adtallvs  fostitii 
and  Equus  Bteiumis),  two  species  of  rhinoceros  (R.  etnacus  and  R.  mtga- 
rhinus),  a  hippopotamus  (JT.  major), very  like,  and  possibly  identical  with, 
the  living  one  of  Africa;  and  no  )ess  than  three  species  of  elephants 
{E.antiqum,  E.  meridiottalU,  and  E.  primigeniui).  These  special  forms 
have  all  become  extinct,  although  allied  ones  are  living  in  tropical  or 
subtropical  coantries.  The  mmiaants  of  that  period  were  also  numer- 
ous, as  many  as  13  species  of  deer  having  been  identified  with  more  or 
less  reason.  With  them  were  associated  a  species  of  ox  {Boa  primige- 
ntusl)  and  a  peculiar  kind  of  sheep,  apparently  related  to  "the  Sardin- 
ian sheep  {Oaprovia  mtmmoK),"  which  has  been  called  Caprovit  Savinii. 
The  beaver  still  living  in  Europe  then  also  lived,  bnt  with  it  existed  a 
much  larger  form,  distinguished  by  a  peculiar  dentition  {Trogimtkerium 
Cuvieri),  It  might  naturally  be  supposed  that  where  so  many  large 
herbivorous  animals  were  found,  carnivorous  species  would  abonnd,  bnt 
uuqnestionable  remains  of  only  three  large  sitecies  have  been  discov- 
ered— a  pecnliar  saber-toothed  tiger-cat  {Maduerodta},  and  two  bears~< 
the  gigantic  cave-bear  ( Xfrnu  spelceva),  and  one  that  has  been  identifled 
(with  questionable  correctness)  with  the  grizzly  of  the  United  States 
( Uraua  ferox  foaailU).  Ambiguous  remains  of  a  felid  which  may  have 
belonged  to  Maeharodua  or  some  other  form  have  been  fonnd;  but  besides 
these,  so  far  as  known,  were  only  a  couple  of  canine  animals  (possibly 
the  wolf,  Canis  lupiu,  and  the  fox,  Vulpea),  the  marten  [Marie*  aylva- 
tiea),  and,  remarkable  as  coexisting  with  the  tropical  types  enumerated, 
the  glutton  ( Ovlo  Ivacns).  Another  form,  noteworthy  on  account  of  its 
present  distribution,  whose  remains  occur  in  the  npper  fresh-water 
bed  of  the  "  forest  series,"  is  the  Myogale  moaekata — a  shrew -like  mole, 
which  is  now  confined  to  Bussia,  between  the  Don  and  the  Volga. 

Such  were  the  forms  that  lived  in  Britain  at  a  late  geological  epoch, 
and  when  specialized  man  nndoabtedly  existed  in  a  savage  or  '*  wild" 
state,  in  bis  natal  country  at  least. '  The  dimste  must  then  have  been 
still  warm  and  humid,  and  the  vegetation  rank  and  Inxarions.  Bat 
a  violent  contrast  was  to  supervene.  The  Pliocene  epoch  was  closing, 
and  a  period  remarkable  for  its  cold  and  accompanying  phenomena — 
the  glacial  period,  or  age  of  ice — in  time  succeeded.  Manyof  thetarge 
forms  that  livetl  in  the  Pliocene  died  out;  some  retreated  and  survived 
farther  south ;  and  when  at  last  modem  Britain  appeared  wiib  its 
present  conditions,  a  comparatively  scanty  fauna  and  mostly  small 
forms  were  its  only  heritage  and  final  occupants.  (Gill,  in  Tke  Critic 
for  Febmary  10, 1883.) 
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ANTHROPOLOGY. 

By  Otis  T.  MisOH. 

INTRODUCTION. 

There  is  no  better  vay  to  mark  the  progresa  of  a  science  than  to  note 
the  gradoal  change  of  meaning  which  its  terminology  andergoes,  !»• 
coining  more  and  more  definite.  Somewhere  Paul  Broca  lays  down  the 
following  rale  for  the  nomenclature  of  anthro]>ology :  <*  Que  ohaqae  chose 
ait  QD  nom,  qa'elle  o'en  ait  qu'an  seul,  et  qne  ce  nom  ne  d^gne  qn'ane 
scale  chose.  Poor  cela  il  saffira  le  plas  soavent  de  restreindre  &  un 
sens  d^termind  lea  termes  d^j&  usit^s.  Ce  ne  sera  qu'exceptionellement 
qne  j'aarai  nn  t«rme  ooovean  &  proposer."  The  soientido  stndy  of  man 
shonld  inclnde  every  investigatioi;  which  can  be  conducted  according 
to  the  rules  of  procedure  in  force  among  the  more  exaot  sciences,  reach- 
ing backward  to  the  remotest  cosmic  event  which  was  in  any  manner 
connected  with  his  origin,  and  forward  as  long  as  his  hopes  and  fears 
lead  him  to  protend  his  existence,  just  so  far  as  the  phenomena  can  be 
subjected  to  repeated  and  accurate  obserration,  and  their  resnlts  can 
be  tabulated,  and  expressed  in  terms  of  reasonable  constancy.  The 
beginniog  of  anthropology,  therefore,  is  concerned  with  the  origin  of 
man,  its  special  work  is  with  the  actnal  life  of  humanity  on  the  globe, 
including  human  beliefs  and  condact  with  reference  to  the  spirit  world. 
The  work  accomplished  during  the  year  will  be  considered  in  the  order 
of  the  artificial  scheme  employed  in  the  last  summary,  as  follows: 
I. — ^An  thropogeny . 
II. — ArchBeology.- 
III. — Biology  of  man. 
IV. — ^Psychology. 

v. — Ethnology, 
VI.— Glossology. 
YII. — Comparative  technology. 
VIII. — Sociology. 
IX. — Pneumatology. 
X. — Heziology. 
XI. — Instrnmentalities. 

633 


D.gitizecbyG00glc 


631  SCIENTIFIC  KECOED  FOB    1883. 


I.— ANTHBOPOOEMT. 

As  previonsly  defined  in  these  sammaries,  ftothropogeny  incltides  all 
iDvestigationa  coocemitig  tbe  time,  place,  causes,  sod  uatiner  of  man's 
appearance,  together  with  his  physical,  intellectnal,  technical,  social, 
moral,  and  religions  stains  at  his  advent. 

Says  M.  Issanrat,  in  reviewing  Hovelacqae's  "Lea  D^bats  de  I'Ha- 
mauit^,"  primitive  man  has  \eit  traces  of  his  existence  that  give  us 
some  idea  of  bis  stmcture,  his  iodustrj',  and  his  manners.  Further- 
more, we  meet  now  living  on  the  globe  tbe  witnesses  of  prebiBtoric 
races  in  tbe  lower  types  of  men.  The  comparison  of  the  characteristics 
of  these  lower  types  leads  to  interesting  conclnsions.  It  confirms,  ac- 
cording to  M.  Hovelacque,  the  polygenism  of  Broca  and  Topinard,  to 
wit,  that  the  distingnisbiug  features  of  certain  races  have  values  snch 
as  are  mnde  the  bases  of  species  in  natural  history.  There  were,  there- 
fore, many  species  of  anthropoid  precursors  of  man.  M.  Hovelacqne 
also  draws  from  modern  savages  some  conclusions  concerning  the  intel- 
lectnal, social,  and  moral  status  of  primitive  man.  (Rev.  d'Anthrop., 
XT,  p.  521.) 

Mr.  Grant  Allen,  criticising  the  argnments  of  Dr.  Mitchell  and  Mr. 
Dawkins  respecting  the  bearing  of  archteological  facts  upon  the  evoin- 
tion  of  man,  thus  formulates  his  conclusions:  1.  The  cave-men  were 
not  only  true  men,  but  men  of  a  comparatively  high  type.  2.  Bat  the 
river-drift  men,  who  preceded  them,  were  men  of  a  lower  social  organi- 
sation, and  probably  of  a  lower  physical  organization  as  well.  3.  The 
earliest  bnman  remains  which  we  possess,  though  on  the  whole  decidedly 
human,  are  yet  in  some  respects  of  a  type  more  brut«-lihe  than  that  of 
any  existing  savages.  4.  They  specially  recall  the  most  striking  tr^ts 
of  the  larger  antliropoid  apes.  5.  There  is  no  reason  to  suppose  that 
these  remains  are  those  of  tbe  earliest  men  who  inhabited  tbe  earth.  6. 
There  is  good  reason  for  believing  that  before  the  evolution  of  man  in 
his  present  specific  type,  a  man-like  animal,  belongiug  to  the  same 
genus,  but  less  highly  differentiated,  lived  in  Europe.  7.  From  this 
man-like  animal  the  existing  human  species  is  descended.  8.  Analogy 
would  lead  us  to  suppose  that  tbe  line  of  descent  which  culminates  in 
man  first  diverged  from  the  line  of  descent  which  culminates  in  the 
gorilla  and  the  chimpanzee  about  the  later  Eocene  or  early  Miocene, 
period.  The  fallacy  which  underlies  so  much  of  our  current  reasoning 
on  primitive  man  is  the  tacit  assumption  that  man  is  a  single  modem' 
species,  not  a  Tertiary  genus  with  only  one  species  surnving.  The 
more  we  examine  the  structure  of  man  and  of  tbe  anthropoid  apes,  the 
more  does  it  become  clear  that  tbe  differences  between  them  are  merely 
those  of  a  genus  or  family,  rather  than  distinctive  of  a  separate  order, 
or  even  a  separate  sub-order.  It  is  iiretty  generally  acknowledged  that 
the  divergence  between  man  and  the  anthropoids  is  greater  than  can 
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be  aecoanted  for  by  the  immediate  descent  of  tbe  living  form  from  a 
common  ancestor  in  tbe  last  preceding  geological  age.  Tberefore,  there 
mast  have  been  a  man-like  animal,  or  a  series  of  man-like  animals,  ia 
later,  if  not  in  earlier.  Tertiary  times.  (Grant  Allen,  in  Fortnightly  Sev.^ 
Sept.,  p.  308.) 

Another  road  of  approach  to  tbe  origin  and  genetic  relations  of  man 
is  throngb  anomalies,  criminals,  and  tbe  defective  class.  If  a  certain 
anomaly  occurs  in  savages,  criminals,  and  delinqnents,  quite  frequently^ 
which  is  rare  in  higher  races  and  normal  in  higher  mammals,  this  is 
looked  upon  as  tbe  gradual  elimination  of  s  useless  or  pernicious  struc- 
tore.  If,  on  tbe  other  hand,  tbe  process  is  reversed,  and  the  anomalies 
of  tbe  anthropoids  become  more  persistent  with  the  elevation  of  man,  it 
is  regarded  as  tbe  survival  of  a  beneficial  structure.  This  subject  bas 
engaged  tbe  attention  of  many  distinguished  anthropologists  who  are 
striving  to  come  nearer  to  tbe  truerelationshipsof  our  species, — notably  of 
M.  Anoutcbine,in  adisoussion  entitled  "  Snr  quelques  anomalies  du  crdne 
humain  et  de  lenr  frequence  dans  les  races."  (Published  in  tbe  Trant- 
ocfions  of  tbe  Soe.  d.  Amis  d.  Sc  nat.,  de  PAntkrop.,  etc.,  de  Moscou^ 
ixvm,  pt.3;  and  reviewed  in  Rev.  d'Anthrop.fT,  p.357,by  O.deMerej- 
kowski.) 

Upon  the  snbject  of  assassins  in  relation  to  primitive  man  tbe  labors 
of  Prof.  P.  Heger  and  J.  Datemagne  upon  tbe  craniotogical  cbantc- 
teristics  of  a  number  of  assasBins  executed  in  Belgium  should  be  con- 
sulted. The  conclnsions  to  which  tbe  authors  arrive  agree  with  those 
of  M.  Lombroso  and  M.  Bordier,  that  tbe  parieto-occipital  btain  predom- 
inates in  assassins.  But,  according  to  tbe  Belgians,  criminals  do  not 
.constitute  even  a  variety  of  tbe  species.  The  craniological  characters  of 
assassins  depend  chiefly  upon  the  type  or  race  to  which  they  belong. 
It  is  impossible  to  apply  to  them  all  any  theory  whatever.  On  tbe  other 
band,  craniology  enables  ns  to  classiiy  tbem  according  to  tbe  capability 
of  amelioration,  in  tbe  same  way  that  Pinel  divides  the  defectives. 
(Ann.  de  I'Univ.  de  Bruxelle&j  1881 ;  Rev.  WAntkrop.,  T,  p.  630.) 

n. — ABCH^OLOOT. 

There  is  do  other  department  of  anthropology  whose  genuine  improve- 
ment can  be  marked  eo  palpably  as  arcbfeology.  Tbe  scientific  treat- 
ment of  the  subjeet  is  not  very  old ;  indeed,  the  tL-ndency  to  fonn- 
olate  a  very  large  conclusion  irom  a  very  small  premise  is  still  too 
common. 

Every  country  with  any  claim  to  civilization  boasts  of  its  archeeo- 
logical  sites  and  active  research.  Therefore,  a  very  lucrative  trade  has 
sprung  up  in  aboriginal  relics,  aud  the  frauds  perpetrated  are  already 
an  embarrassing  factor  in  the  problems  of  ancieut  history. 

A  glance  over  the  bibliography  for  the  year  shows  that  the  tendeuQy 
has  been  rather  toresearch  than  to  speculation.  Explorationsof  tbe  most 
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thorongb  Datnre  bave  been  prosecnted  by  the  Arcfaseological  Institate 
of  America  aiDoDg  tbe  pueblos  of  Mexico  and  tbe  antiqaitiea  of  Assos; 
by  tbe  Peabody  Museum  among  tbe  works  of  the  Mound- Baildere ;  by 
tbe  Americau  Antiqaarian  Rociety  in  the  early  history  of  our  white 
settlements;  by  the  Smithsonian  Institution,  and  especially  by  tbe 
Bureau  of  Ethnology,  not  only  among  the  pueblos,  bnt  also  among 
the  mounds.  It  wonid  be  imiiossible  to  mention  all  the  thorough 
work  in  progress  by  Joca)  societies  and  individaals  in  all  the  States 
where  antiquities  exist. 

The  startling  find  of  the  year  was  the  "Carson  Footprints,"  at  first 
claimed  to  have  been  left  "on  the  aands  of  time"  by  a  giant  with  a 
foot  18  inches  long.  Prof.  Joseph  Le  Conte  thus  describes  them:  "The 
nearly  horizontal  strata  in  which  they  occur  consist  of  beds  of  sandstone 
with  thin  layers  of  fine  shale.  The  track  layer,  which  ia  one  of  these 
latter,  has  been  aocovered  for  nearly  two  acres,  and  forms  the  floor  of 
the  prison  yard,  while  the  stones  removed  have  been  nsed  to  bnild  tbe 
prison.  From  the  fossils  discovered,  tbe  deposit  seems  to  be  the  eqnas 
beds,  by  some  put  in  the  Cpper  Pliocene;  byotbers,  inthe  lowest  Qua- 
ternary. It  is  probably  a  transition  between  the  two.  The  whole  snr- 
face  of  the  shale  exposed  is  covered  with  tracks  of  many  kinds,  bnt  tbe 
mud  was  so  soft  that  the  nature  of  many  of  them  can  only  be  gnessed; 
the  most  interesting  are  those  of  the  mammoth  and  the  problematical 
so-called  human'  tracks.  Tbe  'human'  tracks  occur  in  several  regular 
altomating  series  of  15  to  20.  Iq  size  they  are  18  to  20  inches  long  and 
8  inches  wide.  In  shape  they  are,  many  of  them,  far  more  curved  than 
the  human  track,  e8i>eciaUy  in  soft  mud.  Tbe  stride  is  2^  to  3  feet,  and 
even  more.  Bnt  the  most  remarkable  thing  about  them,  on  the  human 
theory,  is  tbe  straddle,  amounting  to  18  and  even  19  inches  •  •  -  . 
After  carefbl  examination  for  several  days,  the  conclusion  reached  was 
that  the  tracks  were  probably  made  by  a  large  plantigrade  qoadrupetl, 
most  like  a  gigantic  ground-sloth,  such  as  the  Mylodon  of  tbe  Quater- 
nary, or  the  Morotberium  of  the  Upper  Pliocene  of  Nevada."  Similar 
views  have  been  expressed  by  Professor  Marsh  and  G.  K.  Gilbert. 
{Sature,  May  31, 1883.) 

The  Archeeological  Institute  of  America  published  during  the  year 
the  first  volume  of  its  classical  series  relative  to  investigations  in  Assos, 
in  13SI,  a  neat  volnme  of  215  pages,  with  illustrations  and  maps.  It 
also  issued  the  third  annual  report,  which  gives  ns,  in  addition  to  tbe 
usual  balance  sheet  and  list  of  members,  the  report  of  a  special  com- 
mittee upon  tbe  plan  of  operations  of  the  institate  and  the  work  of  Mr. 
Bandolier  in  Mexico.  The  last-named  gentleman  has  studied  the  oon- 
atructiou,  the  function,  and  the  builders  of  the  pyramid  of  Cbolola. 
He  regards  tbe  structure  as  mnde  of  huge  walls  of  adobe,  forming 
immense  communal  buildings,  like  those  at  Pecos  and  other  places  in 
Kew  Mexico,  in  size  approaching  those  of  Uxmal  or  Palenqne,  and 
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bailt  aronnd  a  vast  coart,  in  the  center  of  vhich  stood  ft  great  vorehip 
mound.    The  baildere  were  the  Toltecs,  identified  with  tite  Mayas. 

The  flfteentb  annaal  report  of  the  Feabody  Mnsenm  is  chiefly  occu- 
pied with  an  exhaustive  paper  by  Professor  Putnam  on  American  abo- 
riginal copper-working.  Preceding  the  minate  description  of  the  ob- 
jects severally,  the  author  makes  some  judicious  observations  upon 
copper  manufacture  which  arc  worth  rex>eatiDg.  "  In  America,  ontside 
of  Mexico,  before  the  commg  of  Europeans,  thero  is  no  evidence,  as  yet, 
that  copper  was  used  otherwise  than  as  a  substance  which  could  be  ham- 
mered and  cut  into  many  desired  shapes.  In  Mexico,  Central  America, 
Peru,  and  Ohili,  there  is  no  doubt  that  copper  was  both  cast  and  ham- 
mered, and  by  some  nations  was  also  mixed  with  tin  or  with  gold,  and 
cast  in  molds;  but  the  difficulty  of  melting  and  casting  unalloyed  copper 
is  far  too  great  to  be  easily  overcome." 

Dr.  Charles  Ban  pre8ent«d  at  the  American  Association  a  paper  upon 
a  stone  grave  in.Illinois  containing  the  skeleton  of  a  Kickapoo  Indian, 
thereby  showing  the  connection  of  such  interment  with  our  modem 
Indians.  The  other  contributions  of  Dr.  Ran  will  be  found  mentioned 
in  the  report  of  Professor  Baird,  as  well  ae  the  account  of  the  work  of 
the  Bureau  of  Ethnology,  and  of  the  other  special  collaborators  of  the 
Smithsonian  Institution. 

The  Mnseo  nacional  de  Mexico  has  continued  the  publication  of  the 
Anales,  containing  papers  mentioned  in  the  Bibliography  under  the 
titles  Barcena,  Chaveio,  Mendoza,  Sanchez,  Orozco  y  Berra,  and  Ic<iz- 
balceta. 

Dr.  Daniel  G.  Brinton  contributes  to  the  first  number  i>f  the  Ameri- 
can Antiquarian  for  the  current  year  a  paper  on  the  probable  nation- 
ality of  the  Mound-Builders,  in  which  the  following  language  occurs; 
"  It  would  appear  that  the  only  resident  Indians  at  the  time  of  the  dis- 
covery  who  showed  any  evidence  of  mound-building  comparable  to  that 
found  in  the  Ohio  Valley  were  the  Ohahta-Muskokee.  I  believe  that 
the  evidence  is  snfflcient  to  justify  us  in  accepting  this  race  as  the  con- 
Btmctors  of  all  those  extensive  mounds,  terraces,  platforms,  artificial 
lakes,  and  circumvallations  which  are  scattered  over  the  G-ulf  States, 
Georgia,  and  Florida." 

Especial  mention  should  be  made  of  the  gorgeous  work  of  Beiss  and 
Stiibel  upon  the  necropolis  of  Ancon,  la  Pern ;  of  Marquis  de  Nadaillac's 
Tolume  entitled  " L*AmSrique  pr^tustorique;"  and  of  M. de  Mortillet/s 
•' Fr^historique  antiquity  deniomme."  The  last-named  work  is  the  ma- 
tarest  fimlt  of  a  life  devoted  to  arolueology.  Some  very  great  improve- 
mentB  in  the  treatment  of  the  subject  are  introduced,  among  them  the 
attaohmmit  of  the  anthoi's  name  to  each  rranaikable  discovery.    The 
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following  table  exhibits  M.  MortiUet's  scheme  of  arch«eologic^  se- 


C|V*r8M«>d«7. 

iDdl*  t  •lUdflcd  foTMU,  wiUi  cnttlofi  ftUnh-MU. 

lalMBrTntiuy. 

isa".::::::: 

LSgnlle  of  UontalitB.  bonis  to  Cnia  (UdUvDle). 

BoMsa. 

LtDiriKaDe  ot  BcMce,  Theao; ;   lUked  uid  brokn  UtrH 

^^^""^ l 

iqJSS^': ::::;. 

lIIddlaTatiM7. 

GrsTcl*  of  OrlHM ,  nuiked  booM  (NoRell. 
rre^h.wiiUr  formglloD  nrGinDst;  nsbi^  bane*  (pMBd). 

Snnun  hill!  lirokvn  l>on»  (Uamaon). 

(   Uloccne  of  Dtrduellea  i   ofalppad  fliat,  MnitiilKd  taM« 
V.  MoluHorCentnlFraiiOBi  bnmuiikdiitaD  (Oani(D<U- 

— { 

FoHlllferaai   diggings  of    Plk«nii  j     bn>k«B   boBO*   (Dt 

Mloorao  ud  Pliooene  dopo^ta  of  PorMgalj  chipped  filnt 

DapmlUofSuTilcnllno:  wnmgbtboiwfFtmttl). 

PUwaM 

SniBtPraMteD.. 

(Boorgeal^l.      • 

AUoTiom  i  hDnwD  bona,  aid  abJaoU  of  Indnrtrj. 
Qntlon  1  banan  bonta  and  ol^aeta  of  iadaatij. 

*»<««™y 

K.S":::::: 

III.— BIOLOQY   OF  HAN. 

Investi^tions  of  this  clnss  include  baman  stmcture,  or  aoatomy ; 
diseases,  or  pathology ;  qaeatioos  of  size,  form  and  weigbt,  color,  and 
textcre  of  parts,  or  anthropometry;  the  progress  of  life  in  the  indi- 
Tldual,  or  ontogenyj  and  the  life  history  of  the  species,  or  phylogvny. 
This  subject  is  of  vast  proportions^  Already  biological  societies  multi- 
ply, in  which  the  hninati  sobject  receives  its  share  of  atteotion  as  the 
head  of  the  animal  kingdom.  In  the  Index  Medieus,  before  meDtioned, 
a  monthly  catalogue  of  works  on  hnmaii  and  general  biology  ia  given. 
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Althoagb  every  portion  of  tbe  body  mast  yield  resnlts  of  great  im- 
portance, and  new  structares  are  brought  within  the  scope  of  etady  each 
jear,  tbe  sknll  and  brain  are  still  the  parts  apon  vhich  tbe  most  labor 
ia  bestowed.  As  an  example  of  tbe  minnteness  vitb  which  measure- 
nmnts  are  prosecnted,  tables  are  appended  exhibiting  the  last  results  of 
Broca's  labors  before  he  prematurely  laid  down  the  scalpel.  Tbe  sub- 
ject has  received  an  elaborate  treatment  at  tbe  bands  of  hia  pupil,  Dr. 
L.  Manouvrier,  in  tbe  Bulletin  of  the  Zoological  Soeieiy  of  France,  for 
1882 ;  as  veil  as  among  German  anthropologists. 

Paal  Broca'i  lahltt  of  bram-Ktiglit,  in  gram*. 
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The  mean  brain-weightof  all  is  about  1,325  grams  for  the  males,  and 
1,142  for  the  females.  Themediumbeightfora11i3l'".42tol'°.85.  Other 
tables  are  given  in  Broca's  paper,  iii  which  age  and  sex  are  tbe  criteria 
in  decades,  also  beight  and  sex,  sex  and  decades,  freight  and  age,  etc. 
{Rev.  (PAnUirop.,  V,  pp.  7, 9.) 

aiie  slowness  with  which  crania  well  authenticated  are  collected  makes 
it  vwy  desirable,  if  possible,  to  ol)tain  measures  njion  the  living  sabject 
-which  can  be  reduced  to  the  index  of  the  skeleton.  Efforts  in  this 
direction  have  bffen  made  by  Bic^tre,  Stieda,  Topinard,  Yirchow,  Mik> 
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looho-Maklay,  W«isbach,  and  othera,  and  notably  by  Broca,  whose  table 
of  craniometry  compared  vitb  cephalometry  is  given  below: 


T«».,«*dl«n*». 

OpIwltaiDdez. 

Skan. 

UTill«. 

Bicow. 

SkuU. 

UTlng. 

ElCM*. 
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+  .n 

It  will  be  observed  that  iodividDat  differences  are  very  large;  bat  in 
the  meaaaTement  of  a  larfce  nomber  of  living  sobjects  tfae  mean  will  be 
found  by  dedncting  therefrom  the  average  exceasee. 
Broca' t  neowresieNti  of  enmioj  cegfoeit]/. 
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^  ennial  equciiy — Coutiiiued. 
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B.— Ag«. 

C— Capacity. 

D. — Antoro-pofltarioT  diameter,  nuudmni 

E. — TmiBTene  diameter,  miiTiinTim. 

F.— Cephalic  index,  ^^  ■ 


O. — Antoro-poBterior  ii 
H.— DiffiBMnce  D — 0. 

I. — Bi-tempora]  diameter. 

J. — Bi-anricnlar  diameter. 
E.— DilTereDoe  E—  I. 
L. — Frontal  diameter,  miiumiim,  Inferior. 
H. — Stephanie  diameter,  scperior. 
N.— Frontal  index,  ^^^■ 

0-— Frontal  indoi,  No.  2,  i^. 

P.—VfstHcai  m  bwUo-bregmatic  diameter. 
Q.^Vertic^  Ti>ftTi"}"n  diamotAr. 
a— Vertical  index,  1^^ . 

S. — Transreiso-vertical  index,  — = — 

T.— Naao-boBikr  line,  (NB). 
U. — Length  of  basilar  apaphjiaia  (fi6). 
T.— Di&rence  betireea  T— U.     {Nb.) 
JO. — Aotoior  projection  of  the  iknU  (Blnme 
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Z.^Tot»l  pn^Mtdon  of  the  bIcoU  (Blomenbt 
tt.— BaaUar  index,  1^ . 

A-^ForamMi  maonnm,  lon^tndinal, 
jK — Fonmen  magna  m,  width, 
tf .— Fotamen  nugnntn,  Index,    ^f-  . 

: — BwOar  arc.  T+d. 

H.  Mis.  26 41 
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D  D  ftud  tha  k&teiD-pasUdor  metc^  dumetw. 
■£  <Mm,  from  root  of  Uie  nooa  to  Uw  oplirToo. 
VIC,  optuTon  to  the  tscgmk. 
iv  imt  of  tlie  nose  to  tJie  tscgma, 
m  toUmbda. 
1.  lambda  to  in: 
»I  cone,  inion  to  opiathion. 
il  cBTro,  lambda  to  opicrtMon. 
V  mnarene  cuto. 


1   — Abb^bmI  pi»«aiicolu  cnrre. 
V  -.^abMa^  poat-Muiciilar  cnrre. 

]       MMDWl  till   r   C  +  iy  +  E,',  root  ofnoH  to  inion. 
^     ^^•.  vnc 
'^  o*   ■ 

i{  — Tk^Mnbralenrrs,  O'— A'— Ophiyonloioion. 
^  _fc^i.  WO  B' 
~^    <f    ' 

T      DiliwI ijiilMl  iiiiiTi.  <y  +  F',  rootofnoMtoo^Baiion. 

r*.— T«MiaaI  dicnrnftireiiae,  E  +  S',  total  anteio-poatodot,  including  Ibnmai  miy"" 

•ad  MNO-taBilar  lineL 
v.— JaMfiar  or  pteamicnlar  demi-dicunfeienoe,  C  +  T'. 

W*.— ^iMaf  thaftce  where  the  prolon^iian  of  tlie  plane  of  t^lbnunflnmi^iiHilUla. 
S.'.—nnl««tipital  angle,  orangleof  Daabeoton. 
Y' — iSMMd  acetpital  angle,  or  angle  of  Brook 
e,  or  angle  of  Brooa. 


L— Bioibital  external  longtli. 
U.— Bfatrbital  inteiiial  length. 
lU. — DManoe  of  the  Bnpn-orbital  fioamioa. 
IT. — DJBtanoe  of  the  sub-orbit^  foramina. 
T     TlimaiillMij  T^^l1^■^fc 

VL Kmaxlllaij  ■""•hiw. 

VU. — Winf^"  dlametet. 
YUL — 8ii<lg*l  diameter. 
tX— K^nEO'>>**^  width,  m«riman». 
X— tMittl  width. 
\;-<Mital  height. 
VA—OMtal  index. 
\-^,-««itri  depUi. 
V>'  — }Um1  bone,  median  lengUi. 
VT. -filial  iMne,  Uteral  l«Dgtb. 
1^^  -JilliMl  bone,  apper  width. 
1rtiM,-»i«ltaDi,n»i™n«»  width. 
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XVIII.— Naaal  bone,  inferior  width. 
XIX.— iDterorbital  width. 
XX— Width  of  the  N)t«rior  noetiila. 
XXL — Height  fiom  the  root  to  tbe  anterior  naral  ipine. 
XXIL^Height  fh>m  the  anterior  unl  apiiw  to  the  alveolai  polmtb 
XXIII.— Edght  fhnn  the  root  of  the  ncM  to  the  alTeolat  pcdnL 
XXIV.— Hdgbt  ftom  opbijon  to  alveolar  point 
XXV, — Height  of  tlie  00  itialit^. 
XXVI.— Orbito^lTeolar  height. 
XXVII. — Maatoldo-mipiB  aoricolar  height. 
»  XVIII — Aoricnlo-jngal  dlatance  (oblique). 
xxTY — Anricolo-oibitol distance,  right (obllqae). 
"'"yg — Anricnlo-oTbitol  distance,  left  (oblique). 
XXXI. — Depth  of  tbe  tjgomatic  fone. 
YYYTi — Palatine  vaolt,  total  maxillo-palntine  length. 
XXX m.  —Palatine  TOult,  anterior  maxjllnry  length. 
XXXIV. — Palatine  vault,  posterior  width. 
XXXV.— PolatiDe  Tanlt,  width  to  tbe  level  of  tbe  1st  molar. 
XXXVI.— PaUtine  vsolt,  width  to  tbe  level  «f  the  oe  iadM. 
XXXVU.— Palatine  vanlt,  depth. 

XXXVIII..— Distuice  fri^m  the  posterior  wft*ni  spine  or  paifttitm  to  V^  bisloiL 
y  V  Til  X — Widtli  of  tbe  alveolar  arch  inwards,  and  m»TiTntiiii, 
XL. — Width  of  the  alveolar  areh  iuwwds  KoA  baokwaida. 
X.LI. — Height  of  the  posterior  nam. 
100  XX 
"•-SxT" 
,  100  XXIV 


XLU.— Nasal  index,  il 


TTT.TTI — FMdal  index,  - 


XLIV.— Palatine  index,  - 


(£m.  ir.iiianv.,  188S,  pp.  STt-SOO.) 

Anthropometry  is  one  of  the  yoongeet  Boiona  of  anthropology,  and  it 
not  only  oommends  itself  to  advanced  stadents,  bnt  is  applicable  to 
millions  of  entgects,  and  its  processes  are  so  easily  understood  that  any 
intelligent  person  may  use  them.  As  a  reenlt  of  greater  definiteness  in 
processes  a  more  accorate  nomenolatore  is  demanded.  An  illustration 
of  this  is  to  be  seen  in  tbe  following  dassifloation  of  statue  by  Pro- 
fessor Zoja. 


0™.. 

Bi«d«a. 

Viilsaitoima. 

•u>. 

■wr-TT 

tSv.,.. 

SlSSSSrr-::::":::::: 

g;SSir™'.v.=::r 

iSffli:— === 

liSists 

g~«...._, 

O;n*lt0«. 

i;a.iiz.oB,GoOgle 
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It  is  Dot  advised  that  this  Bcheme  be  adopted  withoat  reservatioD, 
yet  it  does  sbov  a  perm&Dent  advance  in  anthropometry.  Farther- 
more,  it  ifi  drawD  up  for  Italians,  bnt  this  need  not  embarrass  the  sta- 
deot,  since  he  will  only  need  to  fix  his  standard  mesoeoma  and  arrange 
above  and  below  that  according  to  the  scale. 

rv. — P8TOHOLOOT. 

The  most  perplexing  of  all  the  ontstanding  problems  in  aothropology 
is  the  explanation  of  the  processes  of  feeling,  thinking,  and  volition. 
On  the  one  hand  it  is  maintained  that  in  course  of  time  it  will  be 
shown  that  tboaght  is  a  mode  of  material  motion ;  on  the  other,  this 
incomprehensible  phenomenon  is  remanded  to  the  category  of  occnlt 
properties,  like  cohesion  and  gravitation,  which  will  ever  elude  our 
grasp.  However  that  may  be,  man  will  ever  aim  to  think  this  unthink- 
able, t«  achieve  this  impossible,  and  to  reach  after  this  anattainable. 
In  prosecuting  researches  with  reference  to  the  mjnd  various  aveoaes 
of  approach  have  been  followed. 

Out  of  the  old  phrenology,  has  come  the  new,  and  several  imi>ortaot 
works  have  appeared  upon  cerebral  localization  in  its  various  aspects. 
The  second  part  of  H.  C.  Bastiau's  publication  npou  the  brain  as  the 
organ  of  the  mind  was  printed  during  the  current  year.  Furthermore 
a  reference  to  the  bibliography  will  reveal  treatises  npon  brain-weight 
and  mind,  heredity  and  psychology,  growth  of  intellect,  pre-natal  educa- 
tioD,  brain-functions,  sensations  and  their  translation  into  thought  and 
feeling,  Uie  various  aspects  of  mind  growth  from  infancy  to  maturity, 
the  accurate  measurement  of  thought,  or  psychometry,  the  phenomena 
of  insanity  as  opening  the  door  upon  primitive  man,  and  the  exhibition 
of  intelligence  in  animals. 

Speaking  of  the  equivalents  of  conscionsness  in  nature  beneath  man, 
Professor  Cope  says :  "  The  utterances  of  Professor  dn  Bois  Beymond, 
at  the  recent  celebration  of  the  birthday  of  Leibnitz  at  Berlin,  should 
have  a  clearing  effect  on  the  intellectual  atmosphere  of  the  evolutionists. 
'  Consciousuess,'  says  one,  *  is  to  the  progress  of  evolution  what  the 
whistle  is  to  the  engine,  that  makes  a  good  deal  of  noise  but  does  none 
of  the  work.'  Another  says, '  If  the  will  of  man  and  the  higher  animals 
seems  to  be  firee  in  oootrast  with  the  fixed  will  of  atoms,  that  is  a  delu- 
sion provoked  by  the  contrast  between  the  extremely  complicated  vol- 
untary movements  of  the  former  and  the  extremely  simple  voluntary 
movements  of  the  latter.'  One  authority  tells  ns  that  consciousnesa 
doee  nothing,  and  the  other  will  have  it  that  it  does  everything,  rising 
even  to  the  autonomic  dignity  of  a  will  for  atoms.  They  agree  in 
believing  consciousness  to  be  a  form  of  force ;  but  they  differ  in  that 
the  first  authority  thinks  it  all  dissipated,  while  the  other  holds  it  to  be 
a  link  in  a  continuous  chain  of  metamorphoeis  equivalent  to  every  other 
Qnk.  As  nsnal,  truth  lies  between  these  extremes.  Says  da  Boia  Bey- 
mood,  'More  temperate  heads  betrayed  the  weakness  of  their  dialectics 
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in  tliat  tbey  could  not  grasp  the  difference  betveen  the  view,  which  I 
opposed,  that  conscionsness  coold  be  explaioed  od  a  mechanical  basis, 
and  the  view  which  I  did  not  qaestion,  bat  sapported  with  new  argu- 
ments, that  coDScioasnese  is  bound  to  material  aotecedentB.'"  Professor 
Cope  says,  "  It  will  doubtless  become  possible  to  exhibit  a  parallel  scale 
of  relations  between  stimuli  on  the  one  hand  and  the  degrees  of  con- 
scionsness on  the  other.  Yet  for  all  this  It  will  be  impossible  to  express 
self-knowledge  in  terms  of  force.  An  unprejudiced  scrutiny  of  the  na- 
ture of  consciousness,  no  matt«r  how  limited  that  scratioy  necessarily 
is,  shows  that  it  is  qualitatively  comparable  with  nothing  else."  (Am. 
Ifaturalist,  xti,  p.  22i,) 

V. — ETHNOLOGT. 

Stanford's  Compendium  of  Geography  and  Travel,  for  America,  has 
ao  appendix  upon  the  native  tribes  of  both  coDtioents.  The  material 
was  elaborated  with  considerable  diligence  by  Mr.  A.  H.  Keane,  bat 
the  work  is  far  from  complete,  and  abounds  in  errors.  The  Bureau  of 
Ethnology  at  Washington  has  had  in  preparation  for  several  years  a 
card  catalognc  naming  and  describing  every  tribe  and  band  of  aborig- 
ines ever  known  to  have  inhabited  the  North  American  continent  This 
is  DOW  kept  in  the  ofBce  for  reference  and  emendations,  bat  it  is  designed 
to  be  published  at  n^  distant  day. 

Much  valoable  information  has  been  added  to  what  was  previonsly 
known  of  the  range  and  subdivision  of  the  Innait  by  Mr.  Ivan  Petn^ 
special  agent  of  the  TenOt  Ceosas.  Mr.  Petroff's  resnlts  and  map  will 
be  published  in  the  volumes  of  the  Tenth  Census  and  by  the  Boreao  of 
Ethnology.  The  author  says:  "Intbecourseof  myexplorations,extend- 
ing  over  a  period  of  several  years,  of  all  the  coast  from  Bering  Straits 
to  the  vicinity  of  Mount  St.  EUas,  and  of  the  river  systems,  I  found  the 
Innait  occnpying  the  coast  and  interior  wherever  natnre  has  thrown 
no  obstacle  in  the  way  of  fi«e  navigation  in  their  kayaks.  The  tribes 
having  their  homes  contiguous  to  the  Innait  are  the  Chagach,  of  purely 
Innait  extraction;  the  Oreghalentze,  of  Innait  extraction,  but  now 
mixed  with  Tblinkit;  and  the  Chilkhaat  tribe  of  the  Thlinkit  family 
settled  on  Comptroller  Bay  and  np  the  left  bank  of  Copper  Biver.  The 
skulls  of  Innnit  have  been  found  as  far  south  as  Santa  Barbara  islands, 
California,  but  these  belonged  to  prisoners  taken  from  sea-otter  huat- 
ing  expeditions  nndertakea  by  English  and  American  shippers  who 
Tvere  famished  with  Innnit  hunters  by  the  Bnssian  authorities  at  Sitka. 
'We  have  every  reason  to  believe  that  formerly  the  Innnit  occupied  the 
coast  as  far  as  Icy  Bay,  but  the  constant  pressure  of  the  stronger  Thlin- 
kit tribes  has  caused  them  to  recede  gradually  to  the  locations  occnpied 
b7  them  at  the  present  day.  The  glaciers  at  Icy  Bay  have  proved  an 
insannountable  obstacle,  necessitating  a  sea  voyage  of  two  or  three 
days  before  landing.  The  Thlinkit  can  accomplish  this  in  bis  large  dug- 
oat  provided  with  masts  and  sails.    The  Russians  kept  back  the  Tbliu- 
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kits,  bat  now  tbey  are  encroaching  northward.  Mr.  Petroff  opposes  Mr. 
Dall's  Tiew  of  the  origin  of  the  Eskimo,  and  maintains  that  thej  moved 
soathward  after  the  invention  of  the  kyak.  {Am.  yaturalttt,  to, 
pp.  667-575.) 

Oar  stock  of  knowledge  gained  respecting  the  South  American  tribes 
during  the  past  year  is  exceedingly  meager.  Mr.  Barney  says  respect- 
ing the  natives  of  Oolombia:  "The  state  of  Panama  contains  about 
30,000  square  miles,  one-third  of  which  is  uninhabitable  the  residue  at 
the  conqnest  (1602-1620)  contained  about  600,000  inhabitants  in  various 
stages  of  culture,  ftom  dwellers  in  tree  tops  to  a  degree  of  civiliza- 
tioD  very  much  superior  to  that  of  Briton  at  the  time  of  the  Roman 
conqoest."  The  remainder  of  Mr.  Barney's  paper  is  devoted  to  the  re- 
cital of  the  early  history  of  these  tribes,  but  as  yet  he  has  not  told  us  a 
word  about  the  modem  Indians.    (Am.  Antiquarian,  ly,  Kos.  3  aod  4.) 

The  Indians  of  tlie  oriental  province  of  Ecuador  are  divided  into  two 
great  classes,  "IndiaDS"  and  "lofldels"  {AnoaXf  Infielet).  The  former 
all  speak  Qnichua,  eat  salt,  and  are  semi-Chrisiiamzed,  whereas  the 
latter  speak  the  many  languages  of  their  various  tribes,  do  not  eat  salt, 
and  are  not  baptized.  Among  these  are  the  Zaparos,  Piojes  or  Santa 
Marias,  Cotos,  Tntapiehcus,  Anhishiris,  Intillamas,  Meqaanas,  Copa- 
Inrous,  Tambnryacus,  Payaqoas,  Caoranos,  Pucabarrancas,  Lagarto- 
Cochas,  and  Tagsba-Onramis.  Most  of  these,  except  the  first  five,  are 
qnite  unknown,  having  been  met  with  only  on  rare  occasions  by  tradets 
and  travellers.  Some  of  the  names  given  above  may  refer  to  the  same 
tribe.  The  "Indians"  are  the  Qnichua,  semi-Christianized  people,  who 
formed  that  portion  of  the  once  great  Inca  nation  annexed  by  the  mar- 
riage of  Huayna-Capac  with  the  Scyri  princess,  Pacha.  Mr.  A.  Simson 
has  given  us  a  very  minute  description  of  these  If apo  Indians.  (J.  An- 
thn^.  Inet,  xn,  pp.  21-27.) 

Mr.  Oatschet  has  broaght  together  and  published  notices  by  several 
authorities  concerning  white  or  light-colored  Indians  at  the  souroee  of 
the  Amazonas,  in  the  Cordilleras  of  South  America.    (Atulond,  p.  887.) 

VI. — OLOSSOLOQT. 

Mr.  Horatio  Hale,  the  ethnologist  of  tlte  Wilkes  Expedition,  read  » 
paper  before  the  Aoiericao  Association  upon  Indian  migrations  as  evi- 
denced by  language.  The  fuudameutal  proposition  is,  "The  only  sada- 
factory  evidence  of  the  affiliation  or  direct  relationship  of  two  commu- 
nities, apart  &om  autheutio  historical  records,  is  their  speech."  When 
the  evidence  of  language  has  satisfied  us  of  the  relationship  of  two 
peoples,  the  next  inquiry  is,  Which  was  the  ancestnd  stock  t  Is  the 
connection  tliat  of  brotherhood  derived  from  a  common  ancestx;! 
Taking  language  as  the  guide,  Mr.  Hale  seeks  to  track  the  wander- 
ings of  the  Huron-Iroquois  stock,  or,  as  he  prefers,  the  Hnron-Cberokee 
stock.  The  constent  tradition  of  the  Iroquois  represents  their  anoeston 
as  emigrants  &om  the  region  north  tif  the  great  lakes.    To  test  this 
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qsestioii  by  lanf^oage  we  have  to  iDgaire  which  is  older — nearer  to  the 
primitiTe  speech — the  Hotod  or  the  Iroqaois.  Though  we  know  noUiiog 
of  this  Bpeeoh,  we  can  reconstruct  it  from  its  of&priog,  and  the  one 
which  is  most  complete  in  form  and  phonology  is  likely  to  be  nearest 
in  stractore  and  residence  to  the  original  speech.  Mr.  Hale  examines 
with  great  minateness  the  forms  of  words  common  to  the  various 
brdnohes  of  this  great  stock,  in  order  to  show  abbreviatioo  and  differ- 
entiation as  we  proceed  from  the  location  of  their  supposed  origin. 
(^fiMrtoan  Anti^uirian,  IT,  Xos.  1  and  11.] 

A  laognage  entirely  new  to  science  has  recently  been  redeemed  &om 
oblivioD.  It  was  spoken  in  two  dialects  on  both  sides  of  the  Mississippi 
Biver,  between  Natchez  and  Vicksbnrg,  by  the  Taensa  tribes  mentioned 
by  the  French  explorers  and  colonists  of  the  eighteenth  century.  The 
maonSGript  of  the  Qrammaire  et  Voeabulairt  de  la  Langue  Taetua  wab  pre- 
pared for  the  press  by  MM.  J.  Parisat  and  Lucien  Adam.  Mr.  Oatscbet 
informs  us  that  the  language  forms  a  stock  by  itdelf  and  is  remarkable 
for  its  extensive  power  of  compounding  by  prefixes,  by  a  variety  of 
reverential  pronouns,  uid  by  other  forms.  The  number  of  terms  em- 
braced io  the  vocabnlary  is  abont  900.     (Am.  Antiquarian,  it,  p.  238.) 

The  sources  of  information  upon  North  American  pbilology  are  the 
Jonmal  of  Philology,  published  in  Baltimore;  the  American  Naturalist, 
published  in  Philadelphia;  and  the  American  Antiquarian,  published 
in  Chicago.  The  largest  colleotion  of  manuscripts  is  io  the  Bureau  of 
Ethnology  at  Washington,  a  report  of  which  is  given  in  the  first  part 
of  this  volnme. 

The  most  elaborate  lingnistic  production  of  the  year  in  our  country 
was  the  study  of  the  Maunscript  Troano,  by  Dr.  Cyrus  Thomas,  with  a 
historical  introduction  by  Dr.  Daniel  G.  Brinton.  The  Codex  Tro  or 
Troano  was  first  published-  by  the  Abb6  Brassenr  (de  Bourbonrg).  On 
his  return  from  Yucatan,  in  1804,  he  visited  Madrid,  and  found  this 
manuscript  in  the  possession  of  Don  Joan  de  Tro  y  Ortolano.  It  con- 
flists  of  35  leaves  of  70  pages,  written  on  paper  manufactured  from  the 
leaves  of  the  maguey  plant.  Dr.  Thomas  briefly  summarizes  his  con- 
<!lusioos  respecting  the  mannscript: 

1.  The  work  was  intended  cbiefly  as  a  ritna)  or  religious  calendar. 
The  day  columns  and  numerals  which  form  fnlly  one-half  of  the  written 
portion  are  dates,  which  run  Ehrongfa  a  cycle  of  three  hundred  and  twelve 
years,  fixing  the  time  when  festivals  should  be  held. 

2.  The  flgnres  in  the  spaces  are  in  some  cases  symbolical,  in  others 
pictograpbs,  and,  in  quite  a  number,  refer  to  religious  ceremonies ;  but 
in  many  instances  they  relate  to  the  habits,  customs,  and  occupations  of 
the  people. 

3.  The  work  appertained  to  and  was  prepared  for  a  people  living  in 
the  interior  of  the  country,  away  from  the  sea-shore. 

4.  The  people  were  peaceable,  not  addicted  to  war. 

6.  The  taking  of  life,  apparently  of  a  slave,  is  indicated  in  one  place; 
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this  is  ^e  only  symbol  vhidi  can  be  constraed  to  indicato  human  sae- 
rtfloes. 

6.  The  cross  in  some  of  its  forms  vas  in  use  as  a  religions  emblem. 

7.  The  movement  of  the  figures  is  ftom  right  to  left,  and  the  plates 
Bhoold  be  taken  in  tbisway,  at  least  by  pairs;  yet,  as  a  general  rale,  the 
characters  are  in  columns,  to  be  read  downward,  cotamns  following  one 
another  from  left  to  right  When  they  are  in  lines  they  are  to  be  read 
from  left  to  right  by  lines  fh>m  the  top  downward. 

8.  There  is  no  fixed  role  for  the  arrangementof  tfae  parts  of  compound 
characters. 

9.  That  the  characters,  while  phonetic,  are  not  alphabetic,  but  syllabic. 

10.  The  work  was  probably  written  about  the  middle  or  latter  half  of 
the  fourteenth  oentuiy. 

11.  The  Ahau,  or  Eatnn  was  a  period  of  24  years,  and  the  great  oycle, 
of  312;  the  series  commenced  with  a  Oanacyear. 

12.  Brasseur  was  right  in  supposing  it  to  have  originated  in  Peten. 
{Cont  to  y.  A.  Hthnologjf,  vol.T.) 

■Vn. — OOMPABJLTITK  TEOHNOLOOT. 

The  transfer  of  General  Pitt-Biver^  collection  to  the  university  of  Ox- 
ford, during  the  current  year,  is  an  event  which  offers  a  fitting  text  on 
which  to  rest  the  chapter  on  technology.  This  study  inclades  every  form 
of  human  activity  which  demands  a  material  npon  which  to  operate 
and  implements  for  Its  proaecudou.  With  the  growth  of  society  there 
have  been  seasons  of  mutual  helpfulness  between  the  end  to  be  attained 
and  its  instrumentalities,  wherein  the  better  social  order  has  invented 
new  tools ;  and,  on  the  other  hand,  the  improved  invention  has  elevated 
society.  General  Pitt-Bivers  began  many  years  ago  to  gather  frvm  all 
parts  of  the  world  the  implements  of  human  warfare,  arranging  them, 
regardless  of  tribes  and  areas,  upon  a  theory  of  evolution,  elaboration, 
perfection.  The  same  plan  has  been  pursued  iu  general  and  special  col- 
lections, resulting  iu  a  better  knowledge  of  the  progress  of  invention. 
The  motives  operating  in  the  works  of  men  are  two — the  beautifiil  and 
the  good,  the  one  resulting  in  art,  the  other  in  handicraft  The  two  cao 
hardly  be  separated  except  at  their  extremes,  where  the  mere  tool  has  no 
symmetry  or  beauty,  and  where  the  chef  Soswore  has  no  useful  function. 
Both  sorts  have  come  over  the  same  journey  to  their  highest  perfectaoo. 
The  few  titles  cited  in  the  bibliography  appended  to  this  paper  mnstnoC 
be  looked  upon  as  exhausting  the  subject.  The  enumeration  of  the  titles 
of  works  devoted  to  the  history  of  technique  would  far  transcend  the 
limits  aUowed  to  this  entire  paper.  Bnt,on  the  other  hand,  few  writers 
upon  the  histoty  of  usefhl  or  ornamental  art  seem  to  realize  that  their 
subject  has  bad  an  ontology  and  a  phytogeny,  that  art  itself  has  grown, 
and  that  its  growth  has  been  indissolnbly  connected  with  the  history  of 
humanity.  Hence,  most  works  on  art  or  invention  are  not  strictly  an- 
thropological, although  their  statements  are  of  great  value  to  the  ooia- 
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p&r&tiTd  technologist.  The  arrangemeiit  of  the  National  MuBetim  opoD 
a  technological,  or  anthropological  basis  is  a  work  of  the  greatest  mag- 
nitude. Indeed,  b;  this  antbropocentric  scheme  of  a  oew  order,  all  that 
is  known  or  can  be  known  may  be  grouped  around  man. 

In  discaseiug  the  origin  and  unfolding  of  styles  in  architecture,  writers 
innumerable  have  confined  themselves  to  the  historic  period,  and  have 
fonnd  in  the  rudest  edifices  of  bietory  the  starting  point  of  subsequent 
constructions.  The  Rev,  Stephen  D.  Peet  has  gone  a  step  backward 
in  this  search,  and  ftvm  his  familiarity  with  aboriginal  and  prebistorio 
architecture  ia  able  to  carry  tbe  investigation  nearer  to  its  source.  By 
analyzing  the  prehistoric  works  of  America  he  hopes  to  discover  what 
are  tbe  essential  elements  of  the  higher  orders,  and  so  to  gain  hinta  as 
to  their  origin.  He  maiuteins  that  the  pyramid,  the  pier  and  lintel,  and 
the  arch,  as  well  as  tbe  column,  have  served  an  important  part  in  arch- 
itecture. The  rudest  predecessor  of  the  true  arch  is  to  be  seen  at  Uz- 
mal,  in  the  Algonquin  huts,  and  in  the  conical  bee-hive  hnts  of  Scot- 
land.   (Ant.  Antiquarian,  IT,  'So,  4.) 

A  very  interesting  fesample  of  tbe  aid  of  borrowed  art  in  civilizatioD 
is  given  by  Mr.  OrifQs  in  bis  work  on  Corea.  "  Between  the  years  2ft 
and  70,  A.  D.,  according  to  Japanese  histories,  an  envoy  from  Shinra 
(Corea)  arrived  in  Japan,  and  after  an  audience  had  with  tbe  Mikado, 
presented  him  with  mirrors,  swords,  jade,  and  other  works  of  skill  and 
art.  In  this  we  have  a  hint  of  tbe  origin  of  Japanese  decorative  art. 
It  is  evident  from  these  gifts  as  well  as  from  the  reporte  of  Chinese  his- 
torians concerning  the  refined  manners,  the  hereditary  aristocracy,  and 
the  fortified  strongholds  of  the  Shinra  people,  that  their  grade  of  civili- 
Eatiou  was  much  higher  than  that  of  their  northern  neigbtwrs.  It  was 
certainly  superior  to  that  of  the  Japanese,  who  were  soon  tempted  to 
make  deecente  upon  the  fertile  lands,  rich  cities,  and  defenseless  coasts 
of  their  visitors  firom  the  west" 

Mr.  Theodor  Baker  is  the  author  of  a  work  published  in  Leipzig,  en- 
titled "ITeber  die  Muaik  der  nordamerikanischen  Wilden."  After  ex- 
amining forty-two  songs  and  tnnes  obtained  from  at  least  twelve  tribes, 
he  finds  that  Indian  melodies  can  be  expressed  by  our  musical  scale 
and  notes.  Most  of  the  tunes  show  an  orderly  movement,  and  the  scales 
are  few  in  number.  Tbe  majority  of  the  tunes  follow  the  Lydian  scale 
(c,  d,  e,  f,  g,  a,  b,  c)  and  the  Hypophrygian  (g,  a,  b,  c',d',  e',  f,  g*); 
but  in  very  few  of  them  will  be  found  all  the  seven  notes  of  tbe  diatonic 
scale.  Every  melody  has  the  qnint,  or  fifth,  with  its  key-note ;  one-half 
of  them  have  the  m^or  third,  or  diatone,  while  the  fiat  or  minor  third 
oocors  in  a  few  only ;  the  fourth  and  the  sixth  frequently  occur,  buttiie 
seveuth  note  is  iniy«queut.    (Gatschet,  in  Am.  Satwalist,  xni,  p.  226.) 

Tni. — BOOIOLOaT. 

Tbe  catalogue  of  the  Sargeon-Oeneral's  library  at  Washington  is  a 
classified  index  of  all  volumes,  pamphlets,  and  discussions  npon  any 
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part  of  antbropology  whiolL  have  foand  their  va;  into  that  great  col- 
lection. In  the  Index  MedicuSf  onder  "  biology  "  and  "  physiology,"  will  be 
found  many  references  to  sociological  sabjects^aDdiDtheToIameof  the 
Indez-Catsjogne,  issaed  in  1882,  many  more  ander  the  words  "  circam- 
oisioD,'*  "civilization*'  as  related  to  medidne,  "cosmetics,"  "cremation," 
"crime,"  and  "criminals." 

The  practice  of  polyandry  is  known  to  have  existed  in  many  tribes  of 
antiquity.  Prof.  John  Avety  has  been  collecting  the  evidences  of  its 
existence  in  modem  times.  It  is  in  that  part  of  India  where  the  popnla- 
tion  is  mostiy  non- Aryan  and  the  lofloeDce  of  Hindnism  is  less  prevalent, 
that  polyandry  is  best  illustrated.  It  is  practiced  by  some  of  the  lower 
agricultural  castes  among  the  Telogns,  and  by  the  Moplas  and  Nairs  of 
Malabar.  The  most  noteworthy  instance  found  in  India  is  among  the 
mde  tribe  known  as  Todas.  In  case  the  hnslHuid  of  a  female  has 
brotliers  they  may  be  admitted  to  a  share  in  the  wife  on  payment  of 
their  proportion  of  the  dower.  If  they  have  satBcient  means,  they  may 
also  each  porchase  a  wife  in  the  manner  described,  and  take  the  other 
brothers  in  aa  partners.  Thns  a  group  of  brothers  may  in  a  perfectly 
lawful  way  have  several  wives  in  common.  If  a  hnsband  dies,  care  is 
taken  that  the  widow  shall  not  re-marry  out  of  the  family.  (Am.  AnH- 
qtuwiaa,  IT,  pp.  48-53.) 

One  of  the  most  thoughtful  and  philanthropic  publications  daring 
the  year  npon  sociological  subjectfl  is  a  paper  by  Sir  H.  Bartie  Frere,  on 
the  laws  affecting  the  relations  l>etween  civilized  and  savage  life,  as 
bearing  on  the  dealings  of  colonists  with  aborigines.  Is  it  possible  for 
an  undrilized  race  to  continue  to  exist  as  uncivilized  in  the  immediate 
neigbborhood  of  advilized  racel  After  reviewing  with  great  learning 
the  immigration  of  the  Aryan  races  into  India  and  their  contact  with 
the  natives  of  the  peninsula,  the  reservation  plan  of  the  Chaldeans, 
A8syrians,BabyIonian8,  Medians,  and  PersiauBftbe  shepherd  kings  of  the 
Egyptians,  the  early  conquest  of  Greece,  the  conquests  of  Bome,  and 
especially  the  settlements  of  English  colonies  in  America,  India,  and 
Africa,  the  writer  is  led  to  the  foUowiug  conclnsione: 

1.  That  it  is  possible  for  the  civilized  to  overcome  and  destroy  by 
war  the  uncivilized  and  savage  race. 

2.  That  simple  proximity  has  led  to  the  extinction  of  the  savage  race. 

3.  That  the  changes  which  have  occurred  in  the  native  races  conse- 
qneni  upon  the  proximity  of  European  colonists  are  an  advance  in  civil- 
ization and  approximation  to  the  types  of  Enropean  civilization. 

4.  That  the  essentials  to  development  are: 

o.  Such  a  peace  as  the  Romans  and  the  English  have  insured  to  sub- 
ject races,  as  a  consequence  of  civilized  sovereignty,  bringing  with  it — 

b.  Protection  for  life  and  property,  and  practical  equality  before  the 
law,  leading  to  a  substitution  of  individual  property  for  tribal  commun- 
age,  involving  the  abolition  of  slavery,  also  private  rights  of  making 
war  and  of  carrying  private  arms. 
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«.  Power  of  local  legJslfttioa  to  secnre  educati  n  in  the  arts  of  civil- 
ised life. 

d.  LegiBlation  sfaonld  also  be  directed  to  place  sadi  restriptiona  oo 
tbe  sale  of  intoxicatiug  sobstaQcea  as  are  needed  to  prevent  tibe  mioing 
of  health  and  the  retarding  the  material  velfare  of  tbe  native  com- 
manity. 

«.  To  secore  all  these  objects  an  equitable  form  of  civilized  taxation 
isneededfSnfflcient  to  meet  theezpenses  of  administration.  (J.  Anthrop. 
Intt.,  II,  pp.  313-334.) 

Following  up  the  extended  investigations  of  Mr.  Morgan  npon  the 
laws  of  consanguinity  and  afSnity  among  the  various  peoples  of  the 
earth,  so  man;  have  become  interested  in  the  sobject  that  several 
attempts  have  been  made  to  simpUf^  the  process  of  recording  tbe  results 
by  means  of  graphic  signs.  Major  Powell,  of  the  Bareau  of  Ethnology 
at  Washington,  devised  for  his  manual  a  series  of  charts  on  which,  by 
figures  representing  males  and  fBmales,  aided  by  A)lors  and  connecting 
lines,  tbe  whole  scheme  of  marriage  and  blood  relationship  conid  be 
indicated.  During  tbe  past  year,  Mr.  A.  McFarlane  has  fallen  upon  an- 
other method.  There  are  two  i^indamental  relationships  of  the  highest 
generality,  namely,  child  and  parent.  These  can  be  combined  so  as  to 
express  any  of  the  complex  relationships ;  thus,  grandchild  is  ehUd  of 
child;  grandparent  is  parento/ parent/  brother  or  sister  is  cAtUq/jMirmt; 
and  consort  is  parent  of  child,  and  ro  on.  UTow  let  c  denote  child,  p 
parent,  and  juxtaposition  equal  of,  then  ee  will  equal  grandchild,  cp, 
brother  or  sister,  &0.  Ha vjug  classified  the  relationships  in  the  various 
methods  of  which  they  are  capable,  Mr.  McFarlane  then  introduces  the 
notation  for  sex,  in  which  m  denotes  male  and  /  female,  placed  before 
the  noun  to  which  it  relates,  as  me  tnc,  son  of  son,  &c.  Subsequently 
the  scheme  is  enlarged  soastoiodudeall  degrees  of  compound  relation- 
ship recognized  in  the  English  laws  of  marriage  and  descent.  (J.  An- 
throp. In»t.,  xi[,  pp.  45-63,  with  charts.) 

It  is  pretty  well  agreed  that  descent  was  first  reckoned  throngh 
females,  and  that  where  descent  through  males  exists,  traces  of  the 
fbrmer  regulation  are  evident.  How  this  change  came  about  is  un- 
known, but  it  has  excited  no  little  curiosity  among  anthropologists. 
Mr.  Howitt  and  the  Bev.  Lorimer  Fison  have  given  much  attention  to 
this  subject  among  tbe  Australians  and  tbe  Polynesians.  They  term 
the  processes  of  transition  "orderly  movements"  and  "disorderly 
movements."  By  orderly  movements  is  meant  a  gradual  and  peaceful 
change,  resulting  fVom  the  rise  and  growth  of  new  ideas  accepted  by 
the  whole  community.  By  disorderly  movements  is  meant  a  rebellion 
against  law,  successfully  maintained ;  or  the  enforced  segregation  of  a 
part  of  the  tribe,  resulting  in  circumstances  under  which  tbe  old  regu- 
lations can  no  longer  be  obeyed.  Tbe  examination  of  the  Australian 
system  especially  leads  to  the  conclusion  that  the  change  from  mother 
right  to  father  right  may  have  been  brought  about  not  only  by  orderly 
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proceBses,  bnt  alao  by  thevioleiit  iwstioD  of  impnlses  witbia  tbe  ooiiimD- 
nily  itself.     (J.  Anthrop.  Intt,  XTI,  pp.  30-46.) 

As  ft.  preparation  for  the  statietics  of  crime  in  tbe  United  States 
for  tbe  Tentilt  Censne,  Mr.  Fred.  H.  Wines  prepared  a  pamphlet  entitled 
"Tbe  KomeDcIatore  of  Grime,  or  an  analytical  list  of  offenses  against 
the  statates  of  the  United  States  and  the  States  of  tbe  Federal  Union." 
In  tbe  letter  of  transmittal,  Mr.  Wines  snggests  some  caotioas  aboot 
drawing  conolnsions  concerning  tbe  criminality  and  morals  of  a  State 
fh>m  the  number  of  arrests  or  imprisonments,  that  being  punishable  in 
one  State  which  is  venial  or  differently  treated  in  another.  Before 
speculating  upon  criminality,  therefore,  it  is  necessary  to  find  oat  what 
is  considered  to  be-  crime.  Nearly  one  thoosand  offenses  are  enumer- 
ated and  classified.  An  alphabetic  index  at  the  end  of  the  pamphlet 
enables  one  to  find  each  crime  and  to  study  its  relations.  (F.  H.  Wines, 
nL  State  6d.  of  Charities,  Springfield,  HI.) 

IX. — PKETTMATOLOQT. 
Dr.  Daniel  G.  Brinton's  American  Hero-Myths  is  the  most  thorough 
work  QpoD  American  Indian  religion  which  bas  appeareddaring  tbe  year. 
Says  the  author:  "  What  I  think  to  be  the  essence  of  all  religions 
is  their  supposed  control  ovtir  the  destiny  of  the  individoal.  At  heart 
all  prayers  are  for  preservation,  tbe  burden  of  all  litanies  is  a  begging 
for  life."  "  At  the  fonndation  of  all  myths  lies  tbe  mental  process  of 
personification,  which  finds  expression  in  tbe  rhetorical  figure  of  pros- 
opopceia.  Most  of  the  American  languages  favor  these  forms  of  per- 
sonification. Other  rhetorical  flgnres, — paronyms,  homonyms,  otoeis, 
polyonomy,  and  henotbeiBm,have  leottheir  aid  in  transforming  what  was 
once  commonplace  or  purely  ideal  into  a  concrete  myth.  The  natives 
of  t^ls  oontinent  had  many  myths,  and  among  them  there  was  one  wbicb 
was  very  prominent.  It  is  that  of  a  national  hero,  their  mythical  civ- 
ilizer  and  teacher  of  the  tribe,  who,  at  the  same  time,  was  often  ideu- 
tified  with  the  supreme  deity  and  creator  of  the  world."  Mr.  Brioton's 
interpretation  of  these  myths  of  Michabo,  loskeba,  Quetzalcoatl,  Itsa- 
mna,  Eaknican,  and  Viracocha is  as  follows:  "Tbe  most  important  of  all 
things  to  lifB  is  Light'.  This  the  primitive  savage  felt,  and,  personiQring 
it,  he  made  Light  his  chief  god.  The  beginning  of  tbe  day  served,  by 
analogy,  for  the  beginning  of  the  world.  Light  comes  before  the  son — 
brings  it  forth,  creates  it,  as  it  were.  Hence,  tbe  Ligbt-God  is  not  the 
San-God,  but  bis  antecedent  and  creator."  Out  of  this  idea  of  dawn 
and  darkness,  light  and  knowledge.  Dr.  Brinton  brings  his  theory  of  the 
creeds  and  cults  of  the  Kortb  American  aborigines.  Tbe  same  antfaor 
bas  published  "The  names  of  the  Oods  in  tbe  Kiche  myths,  and  The 
Chronicles  of  tbe  Mayas,"  Vol.  i. 

A  very  learned  work  on  comparative  religion  is  the  volame  of  Hib- 
bert  lectures,  by  Dr.  A.  Euenen,  entitled  "  Xational  Beligiona  and  Unl> 
Tersal  Bellgions."    In  1874,  by  invitation  of  Dean  Stanley,  Prof.  Max 
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MQller  delivered  a  lecture  on  MiBsioos,  in  Westminster  Abbey.  Id  this 
address  religions  were  classified  into  Don-missionary  aud  inissionaiy 
religions — the  former  inclnding  Judaism,  Brahminism,  aud  Zoroastri- 
uiism,  the  latter  Baddhism,  Mohammedanism,  and  Ohristianity.  Dr. 
Knenen  observes  the  subject  tit)m  a  somewhat  different  point  of  view; 
that  is,  he  does  not  ask  them  what  they  aim  to  be,  but  what  they  are 
essentially.  With  respect  to  Judaism,  therefore,  be  is  led  to  a  differ- 
ent result,  which  in  its  prophetic  element  presents  the  character  of  uni- 
versality. Mobammedanism,  on  the  other  hand,  weighed  in  the  Kueneo 
balance  is  found  wanting. 

The  Bev.  J.  Owen  Dorsey,  formerly  missionary  among  the  Omahas, 
has  been  engaged  for  two  years  past  under  the  direction  of  the  Bureau  of 
Ethnology  in  collecting  myths  ih>m  the  various  Dakotan  tribes  among 
whom  he  has  labored.  In  this  work  he  is  assisted  by  others  in  the  sev- 
eral tribes  on  our  reservations.  The  object  of  Major  Powell  in  this  is  to 
gather  a  very  large  quantity  of  well-recorded  myths,  from  which  a  tme 
philosophy  of  American  priscan  religion  may  be  deducted.  Kothing 
exhibits  more  plainly  the  oneness  of  the  human  race  than  a  comparison 
of  myths.  Turning  to  one  of  Mr.  Dorsey's  Iowa  traditions  we  read : 
"Once  upon  a  time  there  was  a  man  whose  family  consisted  of  himself, 
his  wife,  and  a  daughter  about  twelve  years  old,  and  a  son  three  years 
younger  than  the  daughter.  The  father  kills  the  mother,  cooks  her,  and 
gives  her  to  the  children  for  venison.  The  children  pursue  him  like  a 
fot«,  are  helped  in  their  travels  by  the  ghost  of  their  mother,  until  the 
tribe  into  which  the  father  fled  are  brought  to  want."  The  incident  of 
the  naming  of  the  animals  is  a  very  charming  part  of  this  story.  This 
body  of  myths  will  appear  in  Mtgor  Powell's  Contributions  to  North 
American  Ethnology.    (Am.  Antiquarian,  iv.) 

The  visit  of  Mr.  Frank  Cnshing  to  the  East  with  a  band  of  ZuBis, 
in  order  to  pay  their  respects  to  the  great  Ocean,  or  Father  of  Waters, 
was  an  event  of  no  little  importance  in  the  liistory  of  mythology.  Mr. 
Cashing  has  temporarily  expatriated  himself  in  order  to  become  familiar 
with  the  Zufiian  social  life.  In  this  he  has  been  most  successful,  having 
been  initiated  into  their  mysteries  and  sacred  orders.  His  researches 
will  form  a  part  of  the  publications  of  the  Bureau  of  Ethnology. 

I. — HEXIOLOGT. 

The  amount  of  modifying  influence  which  the  conditions  affecting  the 
respiratory  and  digestive  organs  of  man  are  capable  of  exerting  within 
a  given  period  of  time  is  a  subject  of  the  utmost  importance  to  the 
anthropologist.  Closely  related  to  this  inquiry  is  that  which  discusses 
the  unity  or  the  plurality  of  human  species.  If  the  total  force  of  the  en- 
vironment has  been  snfQcient  within  the  period  of  human  existence  to 
bring  about  those  hereditable  characteristics  which  mark  oQ'  the  races 
of  men,  then  we  have  no  need  of  two  or  five  or  many  origins.  On  the 
other  hand,  if  the  dififereutia  of  the  races  of  men  have  the  exalted  valne 

.;oogic 
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of  those  apOD  which  stndeDts  of  nataral  history  are  wont  to  fonnd  spe- 
cies— that  is,  if  they  were  in  existence  before  men  were  meo,  and  were 
not  bronght  about  since — then  polygeoism  is  the  trae  explanation  of 
race  difference.  However  that  may  be,  the  whole  qnestion  depends 
npon  the  proper  stndy  of  enTironment  aa  to  its  inflaence  npon  living 
beings. 

Of  oonrse,  we  may  stndy  this  snbject  fh>m  two  points  of  view.  If  a 
balsam  apple  be  allowed  to  grow  in  any  bottle  whatever,  it  will  exactly 
fill  the  space.  Xow,  we  may  regard  the  bottle  as  shaping  the  apple  or 
the  apple  as  fitting  the  bottle.  Likewise  with  life  and  its  environ- 
ment. Professor  Hsckel  calls  this  honsekeeping  of  organisms,  cacol- 
ogy; Earl  Semper,  universal  physiology;  Mivart,  hexicology.  The 
terms  "biology,"  "physiology,"  "ergology,"  and  even  "psychology" 
have  also  entered  into  this  scmtiny  of  organic  beings  in  the  presence  of 
(environment.  They  also  show  the  points  of  view  from  which  the  sta- 
dent  regards  this  complex  relation. 

In  a  discnsaion  npon  the  growth  of  children,  Mr.  George  W.  Peckham, 
of  Milwankee,  takes  ap  the  relation  of  man  to  his  snrroondings.  "  The 
size  of  an  organism  is  the  result  of  inherited  tendencies  as  modified  by 
the  two  varying  factors  of  waste  and  repair.  To  the  sam  of  all  the 
conditions  which  regalate  the  rate  at  which  reintegration  and  disinte- 
gration take  place  the  name  'environment'  is  :ipplied.  It  occnra  to  me 
that  by  far  the  greater  portion  of  an  ini!i\  idual'a  eorroondings  are  de- 
termined for  him  by  the  degree  of  density  of  population  in  the  locality 
in  which  he  lives.  That  climate  has  any  considerable  effect  in  modify- 
ing growth,  in  the  faoe  of  facte,  seems  qaite  improbable.  TheoreticiJly 
a  low  temperatnre  oaght  to  stunt  men,  since  a  large  amount  of  energy 
would  be  expended  in  maintaining  bodily  heat.  Taking  a  wide  survey 
of  the  facts  we  find  that  the  western  Eskimo,  the  negroes  of  Oninea 
the  Australians,  the  Patagonians,  and  the  Kaffirs  all  have  an  average 
height  of  over  170  centimeters.  In  Europe  the  non-dependence  of 
stature  npon  latitude  is  patent.  The  rate  of  growth  is  socb  that  the 
boys  are  tf^ller  until  the  twelfth  year~and  heavier  until  the  thirteenth. 
Between  thirteen  and  fifteen  the  girls  are  taller  and  heavier;  after 
fifteen  the  boys  exceed  the  girls  in  weight  and  stature.  Children  of 
pure  American  descent  are  taller  than  children  of  foreign-bom  parents, 
but  are  lighter  than  those  of  German  parents.  The  height  of  American- 
bom  men  IS  more  modified  by  conditions  accompanying  density  than 
by  all  other  influence  race  excepted;  urban  life  tending  toward  a  de- 
crease of  stature."    [Birth  An.  Hep.  Wit.  Bd.  o/fftsaUK.) 

XI. — mBTRUMENTiXITIBB. 

All  sciences  have  their  instruments  of  precision,  which  are  but  aids 
to  the  perceptive  faculties,  the  memory,  and  the  reason.  The  aatliro- 
pologist,  for  each  division  of  hie  subject,  has  his  implements,  his  gnqthio 
methods,  and  his  symbols.    It  is  very  interesting  to  note  how  the  per 
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feoting  of  these  has  kept  pace  with  the  improremetit  of  each  eabject  of 
inqniry.  Indeed,  the  great  difference  of  opiniOD  among  the  French  and 
the  Genoan  craoiologists  ia  not  so  mach  reapeoting  the  importance  of 
certain  parts  as  it  is  with  refereDce  to  instrumentation. 

One  of  the  most  asefbl  aids  to  progreaa  ia  co-operation  and  divisioa 
of  labor.  This  ia  effected  b;  societies  and  their  pablicationa.  Indeed^ 
it  may  be  aafely  said  that  thia  anbject  ia  anfficiently  appreciated,  and 
the  continnatioD  of  the  present  activity  of  harmoniously  co-operating 
societies  will  bring  together  a  mass  of  weU-conducted  obaerrations  of 
the  highest  importance.  It  is  contemplated  to  organize  an  international 
bnrean  of  anthropological  bibliography.  Thia  will  be  a  work  of  the 
highest  nsefolness,  for  which  this  and  other  aommaries,  the  incomplete 
efforts  of  individaals,  are  only  the  preparation. 
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pp.  34-62. 
'     COAK,  Rev.  F.— Life  in  Hawaii;  on  aatobiogr^hic  sketch  of  niisaion  lif^  and  lettan 
(I83&-1881).    New  York,  Tiii,  340  pp.    ISmo. 
CoBXA,  Ellino1og7  or.    It«v.  edeatiflqne,  xxx,  p.  661. 
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d'.ethnog.,  Paris,  i,  pp.  317-341.    Also  Poiaoned  airows,  ^.  331-334.) 
CDbhikq,  Foake  H.— My  adventures  in  Zofii.     The  CentnTj,  Dec 

The  Zofii  social,  mytliic,  aoA  religiona  syBtenu.    Pop.  Sc.  Hontli.,  Jnne. 

The  Nation  of  the  Willowa.     [New  Mexico.]     Atlantic  Month.,  Sept,  Oct 

Deitiees,  J. — Le  penple  Tchooktche,  d'aprfa  lea  demien  renaeiguemeDta.     Bm. 
d'anthrop.,  t,  pp.  309-325.    Eeview  of; 
Nordenskj  old's  "ToToge  of  the  Vega." 
Hovgaard's  '"qnttjorne." 

Nordqvist's  "Zomietkiomj'eachnein  poiogenii,"  Ac 
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Stein's  "DieTschoktachen,  &c." 
Doll,  "On  the  so-called  Chukchi,"  Ac. 
Angonstinovitch,  "Tr^odat,"  Ac. 
Die  Expedition  der  Bremer  geogr.  Geeellschaft,  &c 
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DOLLiHQBB,  J.  VON.— The  JewB  in  Eniope,    Pop.  8c  Hmth.,  July. 
Floykk,  E.  a. — Onexplored  Balnchistan.    A  snrv^.    London. 
FORTPEKTmB,  A.  DE.— Lea  itaAA  latdns  de  l'Am6nqne.    Paris,  316  pp.    IBnto. 
FosTPEBTTOS,  F.  DE. — Chine,  Japon,  Siam  et  Cambodge.    Ber.  Sc,  xxix,  p.  346. 
Fkabxs,  John. — The  aborigines  of  Aoatralia,  Maitland-    lostitntion  ethnognqthiqne, 

12  pp. 
PoBBXS,  L.— Les  Utcs  de  Colorado.    Bnll.  Soo.  d'anthiop.  de  Paris,  t,  p.  66. 
Fbost,  J. — The  histoi7  of  Mexitw  and  its  wais,  &om  the  Aztec  Empire  to  tlie  Cortee  con- 
quest, the  Spanish  rale,  the  Ifexifan  toTolntioa,  the  Texas  mr,  the  war  with  the 
trailed  Slotc^  and  the  Mazimillan  invafdon,  together  with  an  aeconnt  of  Mexican 
commeroe,  i^coltme,  mana&ctnrea,  exports,  imports,  duties,  mines,  cities^  ntil- 
roade,b«atieB,t«pogTaph7,  popolation,  andthesodal  conditioDOf  the  people.     Also, 
emhradng  a  directory  of  every  city  and  poetKiffice  in  Mexico.    New  Orleaus.    8vo. 
Qatbchsi,  AiSEBT  B. — White  Indiana  in  Sonth  America.    Ansland,  pp.  887-990. 
Gaultiks  dk  Ci^ubbt.— Upon  the  races  inhabiting  French  Cochin  China.    Bnll.  Boc 
d'anthrop.  de  Paris,  iii,  s^.  3,  p.  377.     There  are  five  principal  races  in  French 
Cochin  Ctuna  eniuneisted. 
Gilliam,  ProC  E.  W.— The  AfHcan  in  the  United  States.    Pop.  8c  Month.,  Feb.,  1883. 
Obifpis,  WnjJAii  Elliot. — Corea :  the  hermit  nation.    New  York :  Charles  ScribDer's 

Sons,  400  pp.,  maps  and  Ul.    8vo. 
Halibuston,  B.  G.— Atlas  and  the  Atlantes :  I.  The  Atlantea  ;  2.  The  Qnanobea. 
Habmaxd,  J. — Lee  races  indo-chinoises.    Mim.  Soc  d'anthn^.,  Paris,  2"  b£t,,  ii,  pp. 

314-368. 
HlooiKSOU,  T.  W. — The  first  Americana.     Hniper's  Mag,,  Ang. 
HovELAC^iUB,  Absl. — Les  races  hnmainee.     Paris :  L.  Cerf.     8vo. 
jENKDfsON,  T.  B. — Amoznln :   The  Zulus,  their  past  Iiietory,  manners,  customs,  and 
longnage,  with  oheervations  on  the  conntiy  and  its  piodnctioii,  climate,  the  Znln 
war,  and  Znloland  since  tlte  war.    London,  214  pp.    8yo. 
Keake,  a.  H. — Asia  (Edward  Stonfbrd's  Compendioms  of  Geography  and  Travel,  with 
an  ethnologiGal  aj^Modix  by  A.  H.  Keane).     London,  732  pp.  12mo.,  maps  and  ill 
Kbeilteb  O. — A  cnrions  Bnimeee  tribe.    Pop.  8c.  Month.,  July. 
KoixftUKir,  X— Lee  races  bnmaines  de  I'Eorope  et  la  composition  des  penplea.    Fnneb 
A.  A.  a  Compt-Bend.,  1881,  Paris,  1862,  i,  742-751.  (~)(^qIc 
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Wien.  Med.  Wchnsdu.,  xxxii,  pp.  1163;  1188;  1217;  1244. 
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Uabinon  y  Tudo,  S.— Ft^  Antonio  HoigU  flher  die  lAcandrates,  1696.    Ztachi.  t 
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Metis  Franco-Indian  dn  nord-ooeet  de  I'Amfiriqne.    Ber.  sdentifiqae,  xzx,  p-  19B. 
MItLLEB,  Fd. — Unter  Tnngnsen  nnd  Jakntaten.    ErlebnisMond  Ereebniaae  der  OIei\£k- 

Eipedidonen  der  buserL-raanscben  geographischen  Oeaellach.  in  St.  Petenhnis 

ilL,  Leipzig :  BrDckhana,  x,  336  pp.     Sro. 
Mn.i.gg^  O.  D. — Origin  of  the  Egyp^i^nBi  ^    -^iQ-  Autiqau-.,  ir,  No.  1. 
MoKTAKo. — QaelquM  Joan  chez  Im  indig&iM  de  la  piorince  de  Malacca.     B«t. 

d'ethnog.,  Paris,  pp.  41-66. 
FBTBorp,  Itak.— Alaska  as  it  is.    Ihtentat.  Bev.,  Feb. 

Tlie  limit  of  the  Innnit  tribes  on  the  Alaska  coast    Am.  Nataraliat,  Jnlj. 

FHfABT,  Alphonbe.— Notices  and  Tocabnliuy  of  the  GnsTmice  Indiana  of  FuauiM. 

Paris :  E.  Lenmx,  73  pp.    4ta. 
PooLB,  Capt.  D.  C,  U.  S.  A. — Among  the  Siou  in  Dakota.    Eighteen  months'  experi- 
ence as  sn  Indian  agent.    New  York :  D.  Van  Noetrand.    12mo. 
QUATBETAOBB,  A.  DE.—NonTeUes  Etudes  am  la  diotribntion  gdographiqae  dee  Negritos 

et  ani  leni  identification  aveo  Ice  pygm^M  asiatiqnes  de  Ct^aias  et  de  Fline.    Set. 

d'ethnog.,  Paris,  pp.  177-225. 
Rax,  J. — On  the  conditions,  Ac,  oTsomeof  the  native  tribesof  the  Hndson's  B^tori- 

toiy.    J.  Boc  Arts,  Lond.,  xzx,  p.  483. 
RAWUiraoK,  CaitonGboboe.— History  of  Ancient  EgTpt    Boston :  8.  ^.  Casstno.    S 

vols.    6vo. 
Bbolub,  Eub. — ITie  Andnn'n'mi  or  Mincopeia.    Intemat.  Rev.,  ApriL 
BoaEB. — Znr  Frage  dot  aaniologiachen  Bacenmerkmole.    Sitcnngsb.  d.  pI^B.-mcd. 

Qesellsch.  m  Wfirzb. 
BoEFSTOBTF,  F.  A.  TOK.— Ueber  die  Bewohner  der  Niedbann.    Ztachr.  f.  Ethnologia^ 

Berlin,  pp.  61-68. 
BownET,  H.  B.— The  wild  tribes  of  India.    London :  De  la  Rae  &  Co. 
SOBBKIBIEB,  Dr.  A. — Lifb  among  the  Battaa  of  Bamatia.     Pop.  Se.  Month.,  Nov. 
SrtEDA,  LrDWiQ. — Ein  Beitrag  znr  Anthiopologie  der  Jnden.    Ardiiv  f.  Antlmp., 
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SlHSON,  AI.FBED.— Notes  on  the  Nspo  Indiana.     J.  Anthrop.  Inst,  vol.  zii.  No.  1. 
TOPIKABD,  P.— De  la  rfpnbliqne  do  I'ilqnatcnr,     BnlL  Boc.  d'anthrop.,  I^ris,  v,  p.10. 
Tai-entinI,  Panjp  J.— The  Olmecaa  and  the  Tnltecas:  A  stndy  in  eorlj  HexiciM 

ethnology  and  hiatoij.    Translated  fVom  the  German  by  Stephen  Salisbmy,  |e. 

Am.  Antiquarian  Soc. 
TiBCHOW,  R.— Die  Fenerlander.    Verhandl.  d.  Berliner  Gea.  f.  Anthrop.,  p.  STB.   Alae 

sknll  tmm  Msdisonville,  Ohio,  and  one  iiom  Caaabamba,  Coldtntno.     Id.,  p.  93>. 
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Wakb,  C.  Stakii^nd.— The  Pspoans  asd  PoIthw; 
Williams,  O.  W.— The  history  of  the  negro  race 

Tork.     8vo. 
ViuOM,  Dakibl.— Some  physical  chiu«cteristica  of  the  native  tribe*  of  Cuuid^    Vioe- 

piesident's  addraee,  A.  A.  A.  8.,  Montieol. 
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VI, — OLOeSOLOOT. 

ABSADIBi  A.  O'.— Snr  I'orthi^^phie  dea  mots  ftntogem     Bnll.  Boo.  g^.,  Faiia,  T* 

961.,  iii,  pp.  481-407. 
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CnST,  SoBEBT  N. — The  modem  langnages  of  AJricn.     Illiistrated  by  a  lingniatic  map 
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Falb,  Buix>LF.—DBe  I«ndder  Inca  in  seiner  Bedontung  ffir  die  nrgeachichte  der  Sprache 

and  SchritL     Leipzig:  Webet,  zxxvi,  465  pp.     Svo. 
Fkasco,  p. — Notidaa  de  loa  indioa  del  departmento  de  Veiaqna  y  Toeabalariae  de  las 
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Oabelektz,  O.  tokdxb,  and  A.  B.  Mkyeb. — Beitrage  znr  Eentnias  dm  melaneeisclien, 

miboneeiscben  nnd  papnaniscben  Bpiachen.     Leipzig.     Svo. 
OAI9CHET,  AI.BEBT  S.— Indian  langaagee  of  the  Pacific  Statw  and  Tenitories  and  of 

the  Pnebloe  of  New  Uacico.     Repr.  from  Mag.  of  American  History,  Apr.     N.  T., 

A.  &  Bamea  &  Co. 
■  Wortrerzeichniss  einea  Titi-Dialectee.    Ztschr.  T.  Etlmol.,  Berlin,  pp.  263-276. 

Tolk  and  Sprache  der  Timncua.    Ztscher.  f.  Ethnol.,  Berlin,  1881,  pp.  18&-200. 

QDclqacfi  noms  gfegraphiqnes  du  snd-est  des  Etata-TJnis  d'AmSriqne.     Eev.  de 
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• Phonetics  of  the  £tiyow£  langnage.    Amer.  Antiquarian,  pp.  280-285. 
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OasFTBOT,  J. — De  la  connaissance  et  de  la  ddnomination  desconlenin  dans  rantiqnit& 
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niscbeo  Basse.     440  pp.     2.  Abth. — Die  Sptachen  der  attalSTigchen  and  der  hoch- 

aaiatjachen  (mongoliadien)  Bane.    416  pp. 
Nkwuah,  F.  W.— The  Nnmidian  language.    London:  Trabner.    Bto. 
Pi.ATZiiA)rii,  JULiua. — Oloeaarder  feDerlandischutSpiftcbe.    Leipzig:  B.  Q.  Tmeboer, 
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BC.  hiologiqnes,  Paris,  x,  pp.  345-350. 
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Trohas,  CrsDa. — A  stndy  of  the  Mannacript  Troano,  with  an  introdoction  hy  D.  O. 
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Vn. — COMPASATIVX  TECHNOLOOY. 

Akoelttcci,  a. — Del  mateiiale  e  degli  atmment^  per  scri7ei«  nsati  dagli  antichl  e  sp*- 
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PAPKRS  RELATING  TO  ANTHROPOLOGY. 


THE  GUATUSO  UiTDIAlTS  OF  COSTA  EIOA. 
By  Don  Leon  Fernandez,  of  Ban  JonS  0.  R.  * 

Hy  expedition  to  the  cooDtry  of  the  Ooatnso  Indians  resulted  hap- 
pily. We  SDCceeded  in  ^netrattng  to  the  very  palenqvet  (babitatioBs) 
(rfthe  Indians,  who  fled  to  the  forest  on  our  approach,  having  aband- 
oned all  their  iDBtmments,  arms,  provisions,  and  atensils.  By  follow- 
ing the  tracks  of  the  Indians  we  managed  to  visit  several  of  th&xpai- 
etiquet,  but  it  was  not  possible  for  us  to  surprise  one  of  them.  Kotwith- 
standing  the  ferocity  and  courage  with  which  the  Guatnsos  have  been 
credited,  they  made  no  attempt  to  resist  or  do  us  any  barm,  doubtless 
because  of  our  numbers,  and  that  they  took  us  at  first  for  hvlero»  (rub- 
ber men),  who  are  for  tbem  the  creatures  most  abhorred,  on  account  of 
the  depredations  which  have  been  committed,  children  seized  and  taken 
to  Nicaragua  to  be  sold  as  slaves,  men  murdered,  women  violated,  and 
other  cruelties  committed  wliicb  are  hardly  credible  in  this  age.  - 

After  many  ^cnrsions,  daring  which  we  scoured  the  borders  of  the 
rivers  Fataste  and  La  Mnerte,  the  principal  afSuents  of  tbe  Bio  Frio, 
both  navigable,  we  encountered  a  party  of  Ificaragna  huleroa,  who, 
practiced  in  the  business,  had  surprised  an  Indian  and  had  him  tied  up 
to  a  tree  like  a  beast.  After  some  inl'ormation  was  obtained  from  them, 
through  respect  for  Sailor  l>.  B.  A.  Shiel,  bishop  of  Costa  Kica,  who 
was  at  the  head  of  Uie  expedition,  they  offered  the  Indian  for  use  as  a 
guide  in  our  excursions. 

Another  party  of  our  expedition  succeeded,  the  same  day  that  we 
met  the  hulerm,  in  surprising  another  Indian  who  was  secured  after 
much  difficulty  and  resistance. 

The  two  Indians  were  brought  tog^tber  in  our  camp,  where  we  treated 
them  iu  the  best  manner  possible.  Giving  them  clothing  and  various 
presents,  we  made  them  understend,  through  the  means  of  the  inter* 
prefer  who  accompanied  as,  that  we  were  not  huleros  {<Aiuti)  but  brothers 
(tmea),  that  we  were  going  to  do  them  all  good  and  deliver  them  from 
the  attacks  of  the  hulerot,  and  oonclnded  by  asking  them  to  take  us  to 
tbe  palenques  [upola)  where  their  families  were,  that  we  might  give 
them  the  various  objects  wliicb  we  showed,  especially  the  knives  and 

*  TrsnalatioD  of  a  portioD  of  a  letter  written  by  Don  Leon  Fernandez,  on  NoTOmber 
M,  1882,  to  Dr.  J.  F.  Branaford.  -. 
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axes,  with  which  they  seemed  so  much  pleaaed.  Tbey  agreed  to  do  bo, 
aod  next  day  we  set  out  in  search  of  their  palenguea,  they  serving  as 
gnides. 

Tbey  trifled  with  us,  inteuding,  oace  away  from  the  camp,  to  escape, 
and  made  ns  walk  uselessly  until  9  o'clock  at  night  without  having  en- 
oonotered  a  single  Indian  or  seen  a  paienque.  Our  return  to  camp, 
through  the  thick  forest  and  the  darkness  of  the  night,  we  owed  to  the 
ability  of  a  Tncurrique  Indian  who  accompanied  as. 

Convinced  that  we  could  do  nothing  throagh  the  two  Oaata«o  In- 
dians, we  resolved  to  send  them  overland  to  San  Jos^  with  a  part  of 
the  expedition,  while  fourteen  of  as,  taking  advantage  of  the  boat  of 
the  huleroi,  embarked  at  the  mouth  of  the  Pataste  to  descend  the  Bio 
Frio,  then  the  San  Juan,  and  to  ascend  the  Bio  San  Carlos.  It  took  as 
sixteen  bonra  to  descend  the  river  to  the  village  of  San  Carlos,  on  Lake 
yicaragua.  It  is  a  splendid  river,  without  a  rapid,  and  the  course  of 
the  cnrrent  is  barely  perceptible,  with  anfflcient  depth  for  navigation 
by  steamers  for  a  long  distance  above  the  point  of  oar  embarkation. 
Bordered  by  level  and  most  fertile  lands,  as  proven  by  the  laxariaut  vege- 
tation, with  abundance  of  fish  and  game,  there  truly  may  be  enjoyed 
those  savage  tropical  scenes  which,  unfortunately,  are  disappearing,  and 
which  are  so  keeiily  relished  by  those  who,  while  appreciating  the  ad- 
vantages of  civilization,  love  nature. 

Nothing  of  interest  was  observed  in  the  descent  of  the  Sao  Joan  and 
ascent  of  the  San  Carlos. 

Tlie  bishop  had  the  two  Goatnso  Indians  in  his  house  for  some  time, 
with  others  that  we  had  managed  to  rescue,  foand  in  Nicaragoa,  that 
bad  been  seized  and  sold  by  the  hvleron.  In  company  with  them  he 
made  a  second  expedition  with  brilliant  results,  as,  this  time,  he  man- 
aged to  see  the  greater  part  of  the  Indians  in  their  own  habitations,  to 
speak  with  them,  and  inspire  them  with  confidence.  On  his  return  sev- 
eral of  the  Indians  accompanied  him  as  far  as  the  Bio  San  Carlos,  where 
has  been  established  for  them  a  depot  of  clothing  and  hardware.  Par-  ' 
tiea  of  Indians  have  coutiuaed  to  come  to  this  post  to  provide  them- 
selves with  haidware  principally,  and  some  have  ventured  as  fkr  as  Saa 
Bamon,  bat  they  have  not  yet  had  the  boldnoas  to  come  to  Ban  Jos4,  for 
fear  of  tbe  cold. 

Some  soldiers  that  were  afterwards  sent  to  the  territory  of  the  In- 
dians to  protect  them  against  the  incursions  of  the  hnlerot  were  very 
well  received. 

So  it  may  be  said  that  the  conquest  is  made,  and  that  the  Bepnblic 
has  taken  possession  of  a  large  and  important  tract  of  territory,  which 
is  called  to  a  prosperons  and  not  distant  fatore,  especially  in  view  d 
the  probability  of  tbe  early  opening  of  the  Kicaragoa  canal. 

The  lands  occupied  by  tbe  Oaatasos  are  very  extensive,  level,  fertile, 
and  intersected  by  navigable  rivers,  with  a  slight  incline  ftrom  the 
right  bank  of  the  San  Jaau  Biver  to  tbe  central  Cordillera,  which  divide 


PAPEB8  RELATmO  TO   ANTHBOPOLOOY.  677 

the  waters  of  the  Atlantio  and  Pacific  It  has  all  ima^Dable  climates 
between  that  of  the  fiesh  and  bracing  re^on  of  San  Joa6  and  the  heat 
of  the  borders  of  Lake  yioaragaa. 

The  Unatnsos  caltivate  largely  the  plantain,  which  is  their  principal 
article  of  food,  maize,  cacao,  zoca  (manioca),  tobacco,  sugar-cane,  cotton, 
agi  (chile),  &c  They  make  hammocks  and  nets  of  cabaya  (agave). 
They  are  robost,  agile,  veil  formed,  and  of  good  character.  They  are 
pore  Indians  and  not  white,  as  has  been  claimed,  althongh  in  some 
.  cases  wag  noticed  a  trace  of  white  or  negro  blood.  Their  number  cannot 
yet  be  approximately  calcnlated,  bnt  is  not  leas  than  six  hundred. 

I  am  now  occupied  in  the  study  of  their  language,  and  hope  to  pnb- 
lisb  my  results  in  the  third  volume  of  the  "  Documentoa."* 
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Next  after  the  Lacandones  of  Onatemala  the  Gnatusos  of  Costa  Ilica 
have  been  the  most  mysterioos  Indians  of  Central  America,  and  hare 
furnished  material  for  numberless  extraordinary  stories  by  travelers  in 
that  section.  In  finally  settling  the  question  of  color,  race,  &c,  I^od 
Leon  Fernandez  and  the  bishop  of  Costa  Kiea  have  done  a  service  to 
science,  bat  they  have  given  a  dreadful  blow  to  future  writers  of  enter- 
taining yams  about  Costa  Bica  and  Nicaragua. 

This  tribe,  spoken  of  aa  Gnatusos  or  Pranzos,  or  Bio  Frio  Indians,  in> 
habit  the  valley  between  the  main  Cordillera,  that  strikes  the  San  Juan 
at  Machuca,  and  the  volcanic  range,  which,  in  northwest  Costa  Bica,  is 
near  the  Pacifio.  The  valley  is  drained  by  the  Bio  Frio,  which  enters 
Lake  Nicaragua  leas  than  half  a  mile  &om  ttie  point  where  the  San  Juan 
leaves  it.  t 

In  looking  up  the  literature  on  this  subject,  a^ell  as  on  all  questions 
oonoeming  Central  America,  we  torn  naturally  to  Sqoier.t  and  are  re- 
warded with  a  summary  of  what  was  known  of  these  people  up  to  1858. 

According  to  Mr.  Sqnier,  the  first  allusion  to  the  fierce  warriors  of  the 
Bio  Frio  was  in  a  report  to  the  King  of  Spain  about  1719,  by  Diego  de 
la  Haya,  governor  of  Costa  Bica.  Afterwards  there  was  a  legend  that 
they  were  d&-oendants  of  Indiana  who  withdrew  th>m  Esparza  when  it 
vaa  destroyed  by  buccaneers  in  the  latter  part  of  the  seventeenth  cen- 
tury. In  1760  Padre  Zepeda,  a  Franciscan  of  Guatemala,  spent  sev- 
eral months  with  the  Gnatusos,  who  treated  him  kindly.  He  claimed 
to  have  seen  more  than  Ave  hundred  bouses.  In  175G  the  guardian  of 
the  convent  of  Eeparza  reported  the  resnlts  of  Zepeda's  trip,  and  was 
instructed  to  follow  up  the  discoveries.  lie  started,  bnt  got  lost.  In 
17G1  four  men,  spoken  of  as  Sambos,}  who  were  captured  in  the  mount- 

*  CoIIoMiiMi  da  Docummto*  para  la  llitlOTia  ie  Cotia  Bica,  pot  Don  L«oa  Fernandes. 
Su  Joari,  Coats  Hiua. 

iTkeSlatt^  Ct»tral  Ati«riea,bj'E.  Q.  Sqnier.     New  Tork,  ISGS;  pagaMS. 
t  That  tltof  were  really  Samboa  is  of  cootm  hardly  probable. 
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Bins,  were  taken  to  Esparza  and  confirmed  tbe  account  of  hoases,  &e., 
giveo  by  Zepeda.  They  showed  acqaaintance  with  certain  doctrines  <^ 
the  chnrch,  wliich  they  said  had  been  tangbt  tliem  by  a  Padre  Adam. 
This  padre  turned  out  to  be  a  young  man,  who,  after  attending  oollege 
at  Leon,  for  some  reason  ded  to  tbe  Bio  i'rio  countrj-,  where  he  lived 
and  died,  not  being  permitted  to  return  to  his  home.  Tbe  cum  of  Ea- 
parza  and  a  missionary  started  for  the  mysterious  \'alley,  led  by  the 
Sambos,  who  abandoned  them  as  soon  as  they  were  welt  into  the  foreac 
In  1778  the  eutfausiastic  Fraile  Ijopez  made  hia  first  attempt  to  enter 
tbe  country,  over  Orosi,  but  failed.  He  next  tried  by  boat  up  tbe  river, 
but  at  the  sight  of  the  first  raft  of  the  Ouatnsoa,  his  boatineu  turned 
and  paddled  their  best  down  stream,  refusing  to  listeu  to  his  entreaties 
to  be  landed.'  In  1782  he  made  a  third  attempt  by  way  of  Tenorio,.bat, 
after  wandering  in  the  foresc  for  seventy-five  days,  he  came  out  on  Lake 
^licaragna.  In  17S3  Tristan,  bishop  of  N^icaragna,  accompanied  by 
Lopez,  made  an  expedition  up  the  river.  Lopez  went  ahead  in  a  canoe, 
and  was  attacked.  Some  of  his  men  jumped  overboard,  and  tbe  others 
dropped  in  the  bottom  of  the  t>oat.  When  the  Ouatusos  saw  the  de- 
voted friar  standing  with  only  a  crucifix  in  his  band  the  shower  i^ 
arrows  ceased  and  he  was  allowed  to  land.  His  canoemen  basteoed  to 
rejoin  the  bishop,  and  we  hear  no  more  of  the  beroic  Lopez. 

Fiaally,  Oo).  Trinidad  Salazar,  of  Nicaragua,  informed  Hr.  Sqnicr 
that  in  1849  be  took  two  boata  with  soldiers  up  the  Bio  Frio.  After 
traveling  for  several  days  be  was  attacked  from  ambasb,  was  wounded, 
and  bid  party  repulsed. 

Our  next  authority,  Froebel,  who  visited  Central  America  after  Mr. 
Sqnicr,  gives  a  version  of  Salazar's  expenence,  in  wbicb  all  were  killed 
except  the  colonel.  He  Teas  informed  that  not  only  were  no  foreigneraal- 
lowed  by  the  OuatusqMo  enter  tbeir  country,  but  members  of  their  tribe 
who  had  been  in  captlCty  were  killed  when  they  returned.  "They  are 
said  to  be  of  fair  complexion,  a  statement  wbicb  has  caused  the  appel- 
lation ludios  Blancos,  or  Guatnsos,  tbe  latter  name  being  that  of  ao  ani- 
mal of  reddish  brown  color,  and  intended  to  designate  tbe  color  of  tbeir 
hair."* 

Froebel  also  gives  the  very  romantic  experience  of  a  German  youth 
with  tbesu  Indians — the  Pocahontas  story  adapted. 

Mr.  Sqiiier,  writing  again  in  I860,  says  that  tbe  valley  of  tbe  Rio  Frio 
"is  estimated  to  be  at  least  150  miles  long  by  from  80  to  90  broad.^  "Of 
tbe  Indians,  called  Gnatusos,  inhabiting  this  district,  of  whom  nothing 
is  positively  known,  the  most  extraordinary  notions  arc  entertained  by 
the  people  of  the  adjacent  states.  They  are  reputed  to  be  above  the 
ordinary  stature,  with  comparatively  light  complexion,  and  red  hair; 
and  tales  are  told  of  some  of  their  women  having  been  seen  by  hunten 

'  iSevnt  Tearif  Trattl  in  Ctnlral  Ameri/M,  by  Jnlioa  Froebel.  LoodoD,  )8^;  pig* 
34.     8e«  also  bis  Am»  Amtrica,  Leipzig. 
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and  otbers  aa  Mr  and  beautiful  as  the  fairest  Europeaua."'  While 
Mr.  Squier  gave  do  credit  to  such  reports,  be  thought  that  in  isolatioD 
their  character,  habits,  language,  religioD,  &c.,  bad  probably  remained 
aachanged,  and  would  reward  the  suoceEsful  explorer. 

Vigne,  writing  in  1863,t  simply  states  that  according  to  hearsay  there 
is  a  tribe  of  fair  ludians,  sapposed  to  be  descendants  of  Spaniards,  two 
days'  boating  up  the  Hio  Frio. 

That  entertaining  writer,  Frederick  Boyle,  says:  "Everything  con- 
nected with  this  fierce  race  is  enveloped  iu  awful  mystery,  but  it  is 
carious  that  all  accounts  give  them  au  origin  far  I'l-oni  their  present 
seats.  The  story  current  in  Costa  Bica  cannot  fail  to  interest  the  Eng- 
lishman, even  if  he  he  not  converted  to  a  bt-lief  in  its  truth.  When  Sir 
Francis  Drake  retired  to  the  Pacific  shore  after  the  sack  of  Eaparza, 
say  they,  a  litrge  body  of  his  men  mutinied  iu  mad  bopes  of  holding  that 
town  against  the  creole  forces,  and  resting  peaceably  there.  Drake  left 
them  to  their  fate.  But  when  the  Spanish  army  assembled  and  the  muti- 
neers found  themselves  nearly  surrounded,  they  hastily  retired  tbiongb 
the  forest  of  Merivalles."}  Their  intention  was  to  reach  the  Mosquito 
coast,  but  tbey  were  never  heard  of  in  tbat  reglou,  and  many  people 
believed  that  they  stopped  on  the  Eio  Frio. 

Another  story  given  to  Boyle,  to  account  for  the  color  of  the  Ouatn- 
aos,  was  tbat  the  Indians  made  a  descent  on  Spanish  settlements  and 
curied  ofiF  thousands  of  women.  That  story  was  rejected.  Before  his 
arrival  in  Nicaragua  an  American  filibuster  and  three  Frenchmen  had 
tried  the  river.  After  ascending  for  several  days  they  ronnded  a  sbarp 
torn  and  came  emddenly  on  an  Indian  wbo  was  standing  on  his  raft 
apearing  fish.  Apparently  not  at  all  disconcerted  he  picked  up  bis  bow 
and  drew  an  arrow  to  the  head.  Then  tor  some  reason  drop])ed  that  arrow 
and  took  another,  hot  before  be  could  shoot  be  was  fired  on  and  killed. 
The  white  men  not  caring  to  encounter  Indians  of  this  resolute  character 
tamed  back.    They  described  him  as  looking  Uke  a  Comanche. 

The  naturalist  Belt  saw  fire  Guatuso  children  in  Niearagna  who  had 
tlie  common  Indian  features,  though  be  thought  they  seemed  unusually 
intelligent  He  believed  the  name  of  the  tribe  had  nothing  to  do  with 
tiie  color  of  their  hair,  but  had  been  acquired  as  in  otber  cases  where 
the  name  of  an  animal  is  l>ome.§ 

Hr.  William  M.  Gabb,  wbo  bas  given  tbe  best  aeconut  of  the  Costa 
lUca  Indians,||  said  he  bad  seen  several  persons  who  had  visited  the 
valley  of  the  Eio  Frio,  but  their  stories  wei-e  too  wildly  extravagant  to 
be  entitled  to  repetition.    General  Gnardin,  President  of  Costa  Bica, 

'HMorieat  Magatine.  Boston;  vol.  IV,  page  65.  Sec  also  in  NoHrelh-i  Anuak*  dt 
yhfoge,  1856,  torn-  CLI,  pp.  6-13. 

tlViamI*  in  Mexioo,  So»lk  JmeHea,  &o..  by  O.  T.  Tigoe.  Loudon,  1863;  vol.  I, 
p«ge77. 

1 J  JUde  JeroM  a  Contuiait,  by  Frederick  Boyle.    London,  1668;  page  ix  oF  pntavu. 
i  The  NalxralM  i»  Niearoffua,  by  Tbomae  B«)t     London,  1874;  page  36. 
■  ^■wriMM  PM7Mi>pM(Ml  SoeUty  Prooeedingi.     Phila. ;  vol.  14,  page  433.  ' 
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told  Mr.  Oabb  that  the  Oaatosoe  encouDtered  by  bim  on  a  military  expe- 
dition in  their  country,  were  ordinarily  of  tbe  color  of  Indians,  but  tben 
were  some  exceptions  of  comp»ratiTely  white  skins  and  brownish  m 
reddish  bair.  Oaardin  said  that  when  Eaparza  was  sacked  by  En^udi 
fl:«ebooter8  a  namber  of  the  inhabitants,  many  of  whom  were  white, 
took  refoge  in  the  mountains  and  were  heard  of  never  more. 

A  Gaatnso  boy  who  lived  for  awhile  at  Al^nlla  was  very  sullen,  and 
neither  coaxing  nor  threats  could  induce  him  to  answer  questions  bi  re- 
gard to  the  language  of  bis  people. 

Mr.  Oabb  said  that  lately  the  rubber  men  bad  ascended  the  river  in 
their  boats  to  a  point  within  three  days'  walk  of  Las  Cmt^s,  on  tbe 
Pacillc  Bide  of  Che  Cordillera,  tbe  once  fearless  warriors  having  tired  o( 
the  game  of  bows  and  arrows  against  buckshot  and  bullets. 

The  list  of  authors  who  have  had  something  to  say  about  these  In- 
dians is  quite  extensive,  but  I  will  give  extracts  from  only  one  more — 
the  first  to  allude  to  white  Indians  on  tbe  Isthmus.  Speaking  of  occa- 
sional specimens,  Wafer  says :  "They  are  white  and  there  are  of  them 
of  both  sexes;  yet  there  are  but  few  of  them  in  comparison  of  theoopper 
colored,  possibly  but  one  to  two  or  three  hundred.  They  differ  from  the 
other  iQdiaus  chiefly  in  respect  of  color."  '"Bather  a  milk-white, 
lighter  than  the  color  of  any  European,  and  much  like  that  of  a  white 
horse."  "Their  bodies  are  beset  all  over  with  a  fine  short  milk-white 
down."  "  Tbeir  eyebrows  are  milk-white  also,  and  so  is  the  hnir  of  their 
heads,  and  very  fine  withal."*  He  reported  them  smaller  and  leas  strong 
than  other  Indians,  and  sluggish  during  the  day,  but  skipping  through 
the  forest  as  fast  by  moonlight  as  others  did  by  daylight. 

In  late  yeats  the  rubber  hunters  hare  ascended  tbe  river  and  roamed 
tbe  country,  Tobbingaudshootingnntil  tbe  formerly  courageous  Onatttsoa 
seem  utterly  cowed.  The  writer  of  this  note  saw  two  in  Nicaragos  in 
1877.  They  were  rather  darker  thtat  the  average  Indian.  One  of  then, 
a  boy  at  Castillo  Viejo,  was  decidedly  intelligent,  and  from  him  wen 
obtained  a  number  of  words  of  his  mother  tongue,  a  bat  of  which  was 
afterwards  sent  to  Mr.  Oabb. 

Don  Leon  Fernandez  stariied  on  bis  expedition  in  April,  I8S3,  and 
finally  settled  tbe  qnestion.  And  now  we  may  look  for  an  eariy  and 
satisfactory  account  of  habits,  &o.,  which  have  probably  been  preserved 
nearly  as  they  were  when  Columbus  made  his  discovery. 

Mr.  Squier  thought  that  as  natives  of  Ometepe  and  Solentinnme  of 
Aztec  stock,  were  taken  as  interpreters  on  the  various  expeditions  from 
Nicaragaa,  the  Ouatusos  would  probably  prove  to  be  of  kindred  race;  a 
belief  which  was  strengthened  by  the  &ct  that  the  captured  Sambos  ware 
understood  by  tbe  Indians  of  Esparza,  who,  if  not  themselves  Nahoads, 
had  settlements  of  that  people  in  tbeir  neighborhood. 

*  A  jr«w  VosagtavdDetiirlption^lht  Iiikmtu  of  Am«ri«it,bjtAoiu>lW»tBt.  l^ntiAm, 
1699 ;  pae«  134. 

Daring  five  wlntera  apent  in  the  interior  of  Central  Amecio*,  tbe  writer  of  tUaaoM 
^d  not  aee  an  Albino  Among  tbe  Indium. 
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Torqa&mada,  in  giving  the  traditions  of  the  wanderinga  of  the  Oboln- 
tecos  or  Chorotegae  in  Central  America,  saya  that  one  party  left  tlie 
main  body  and  reached  the  Atlantic.  After  following  the  coast  of 
Nicaragua  and  Costa  Rica,  they  turned  back  across  couotiy  in  search 
of  the  fresh  water  sea  {hake  Nicaragna),  of  which  they  had  heard  so 
much.*    Possibly  this  party  left  settlers  in  the  region  of  the  Rio  Frio. 

However,  light  will  soon  be  thrown  on  the  snbject  by  the  stndy  of  their 
langnage  now  prosecuted  by  SeSor  Femaiidez.t 


AKCIENT  BEUAINS  IN  WHITE  RIVEB  CASON. 
Dy  B.  T.  BSON,  M.  D.,  of  Camp  Apache,  Arizona. 

Since  writing  the  description  of  the  rains  in  White  ^iver  OaQon  in 
1878,  other  distroveries  have  been  made,  an  account  of  which  follows. 

In  theantnmuof  1878,  twoborial-ptaces  werediscorered,  one  near  the 
mins  at  the  mouth  of  the  caiton,  about  three  miles  down  the  stream  from 
Gamp  J.  A.  Backer.  This  cemetery  consisted  of  one  hundred  or  more 
tnmuli  of  stones  varying  in  height  from  one  foot  to  three  feet,  and  scat- 
tered irregularly  along  a  small  valley. 

Above  the  ruinsat  Gamp  Backer,  about  three-foarths  of  a  mile,  the  sec- 
ond cemetery  is  to  be  seen  on  the  left  bank  of  White  Biver.  This  burial- 
place  is  situated  ou  a  bluff  about  60  feet  above  the  bed  of  the  stream.  It 
was  covered  with  a  growth  of  pines,  some  of  which  are  over  18  inches  in 
diameter  and  many  of  them  are  growing  out  of  the  moouds.  It  wasin 
this  last-named  cemetery  that  an  excavation  was  made  in  the  largaet 
monnd,  eapposed  to  contain  the  remains  of  some  notable  person.  The 
length  of  the  stractnre  was  about  15  feet,  the  breadth  8  or  10  feet,  and 
the  height  4  feet.  It  was  formed  of  cobble-stones  thrown  together.  Af- 
ter the  atones  were  removed  an  excavation  was  made  4  feet  deep  into 
the  soQ.  Daring  the  digging,  at  a  depth  of  18  inches,  bits  of  broken 
pott«a7  were  found,  bot  no  bones.  G-rowing  out  of  this  mound  was  a 
large  pine  tree,  4  feet  in  girth.  In  the  immediate  ndghborhood  of  this 
monnd  the  piles  were  larger  tlian  at  other  places.    - 

Two  or  three  smaller  mounds  near  the  mouth  of  the  caSon  were  ex- 
amined, and  fragments  of  pottery  were  taken  from  each,  bat  no  bones 
or  any  relics.  The  cemetery  in  the  caQon  seems  to  have  belonged  to 
the  three  settlements,  as  it  is  almost  equidistant  from  each,  about  half  a 
mile.  The  one  in  the  valley  at  the  mouth  of  the  caHon  must  also  have 
belonged  to  the  two  or  three  settlements  in  its  vicinity, 

The  remains  of  buildings  are  much  more  numerous  than  was  indicated 
in  my  last  annual  communication.    On  carefal  search  tbey  were  found 

*  MmuiTipaa  Ittdiana,  by  Jnan  de  TorqaemailB.    Madrid,  1723  ;  tom.  1,  pa^ge  333. 

t  Stud«nt«  intaretted  in  this  and  neighboring  tribe*  will  do  well  to  conanlt  IlnbflTt 
H.  Btucraft,  Sallf  Saett  of  th*  Poct/Ia  8iaU»,  page  747,  et  uq.;  -Wagner  &  6clieri«r, 
Cott«  Bioa,  Slo.,  aud  eeyeciolly  BenioDl,  who  gives  ad  ezoelloDt  aooonnt  of  the  exp»- 
dition  of  Qatierroi. 
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to  be  scattered  over  more  than  600  acres.  They  are  not  close  together 
or  nnifonnl;  distribated,  but  in  separate  groaps.  Large  qnaDtities  of 
broken  potter;  are  scattered  around  the  foundationH,  some  of  it  very 
prettJIf  marked.  The  foundations  are  aimilar  to  those  previously  de- 
scribed. Bows  of  upright  undressed  stones,  metates,  and  a  few  mortant 
were  discoTered.  One  of  the  mortars,  near  a  small  stream,  had  bt^n 
holloved  out  in  a  shelf  of  solid  rock  and  was  300  feet  distant  from  the 
remains  of  buildings. 

Judging  from  the  jtottery  found  in  the  tumuli,  the  people  must  have 
cremated  tbeir  dead  and  buried  the  ashes  in  urns  without  any  of  their 
trinkets  or  other  property.  The  large  monnd  explored  certainly  had 
not  been  disturbed,  and  yet  revealed  no  relics. 

The  Apache  Indians,  who  have  inhabited  this  region  since  tbe  cnm- 
iDg  of  the  tSpaiiiards,  do  not  cremate  the  dead  but  bnry  in  secludt^ 
places,  and  singly ;  they  endeavor  te  remove  all  traces  of  tbe  interment. 

In  giving  the  unmber  of  the  moauds  I  have  not  over-estimated,  for 
donbtless  a  careful  search  would  reveal  many  more.  Some  of  them  are 
quite  small,  not  cootainiog  more  than  a  ton  of  stone. 


MOUNDa  IN  HENRY  COUNTY,  IOWA. 

By  Obobge  C.  Van  Allen,  of  liowiX  Pteiuant,   Imo€L. 

The  following  is  a  description  of  three  Indian  mounds  located  on  Sec- 
tion 34,  Township  72,  Range  7  West,  in  Henry  County,  Iowa.  The  hill 
is  about  1,000  feet  long,  and  300  feet  wide  from  the  base  on  the  east  to 
the  fence  on  the  west,  and  is  about  120  feet  above  tbe  level  of  the  corn- 
field. Major  Beremau,  of  this  place,  visited  these  mound"  in  June,  and 
from  one  took  out  a  quaiitit,v  of  bones,  teeth,  and  charcoal.  Some  of 
the  bones  were  charred  and  some  sticks  only  portly  burned.  There 
seemed  to  be  no  order  iu  the  burial.  The  bones  were  nearly  in  a  heap, 
and  showed  that  mure  than  one  person  had  been  bnruecl  and  buried 
there.  On  July  20th  a  small  party  visited  theplave,  took  tbe  measure- 
ments, and  made  some  further  excavations,  but  found  Lothing  beyond 
some  pieces  of  soft  bone,  a  few  bits  of  charred  wood,  and  a  piob- 
iah-white  arrow-head.  No  stones  were  found  that  ceemed  to  us  (o  have 
been  arranged  in  any  order,  but  a  few  were  scattered  at  random  thmagh- 
ont  the  monnd.  No.  1  is  60  feet  north  and  south  by  41  ft>et  east  and 
west ;  No.  2  is  43  feet  north  and  south  by  40  feet  east  and  west ;  No.  3 
is  40feet  north  and  south  by  40  feeteast  and  west.  The  distances  from 
center  to  center  are  107  feet  and  SO  feet.  The  height  is  from  4 J  to  5  feet 
at  the  center.  Sontb  of  No.  3  are  the  remains  of  two  mounds  began, 
about  one  foot  deep  at  the  center. 
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MOUNDS  IN  CARROLL  COUNTY,  ILLINOIS. 
By  JA3tE8  H.  WiLLlAUSON,  of  Thomson,  III. 

In  the  town  of  York,  Carroll  County,  Illinois,  is  a  gronp  of  five  very 
remarkable  moanda.  Tbey  are  sitnated  on  ttie  blufi^,  300  feet  above 
the  bottom-lands  on  the  east  side  of  the  Mississippi  River,  from  which 
they  are  dietant  aboat  2i  miles.  They  are  bailt  apou  a  high  ridge  of 
gronnd  rannJDg  in  A  due  lioe  from  southwest  to  northeast.  The  first 
mound  on  the  southwest  is  about  50  feet  in  diameter,  and  tbey  grow 
smaller  nntil  the  last  one  of  them  is  only  10  feet  across. 

In  September,  1882, 1  procured  help  and  opened  tbe  first  one  by  dig- 
ging a  trench  directly  through,  beginning  on  a  lerel  with  the  base  of 
tbe  mound.  After  trenching  about  8  feet  we  came  to  some  fragments 
of  bnmed  £lay,  the  pieces  being  as  hard  as  burned  brick,  and  resem- 
bling it  very  much  in  color.  On  digging  in  a  little  farther  we  came  to 
fragments  of  rotten  bone  and  teeth,  but  soon  met  with  other  bones  in  a 
better  state  of  preservation.  Digging  in  still  farther  we  presently  came 
to  a  perfect  charnel-hoase  of  bones,  most  of  them  well  preserved.  We 
took  them  ont  as  carefully  as  we  could,  and  procured  twenty-two 
crania,  some  of  them  very  large  indeed,  and  many  of  them  in  a  good 
state  of  preservation  and  well  shaped.  All  the  other  bones  were  in  a 
fine  state  of  preservation,  and  I  have  no  doubt  that  this  mound  yet  con- 
tains tbe  skeletons  of  one  hundred  or  more  of  the  ancient  mound  build- 
ers of  Carroll  County. 

Tbe  next  mound  opened  was  the  last  of  tbe  five  on  the  northeast  end 
of  the  ridge  and  is  the  smallest  of  tbe  number.  In  this,  at  the  depth  of 
6J  feet,  we  came  upon  another  monnd  or  cist  of  burned  clay,  3}  feet 
wide  at  the  base,  7^  feet  long,  and  20  inches  high,  this  being  so  hard 
that  it  was  almost  impossible  to  penetrate  itj  bnt  by  slow  work  we  tore 
it  to  pieces  and  found  that  it  contained  tbe  remains  of  a  body  which  had 
been  burned.  Ibrongbtawaymany  of  tbe  bones;  tbey  are  charred  and 
very  hard.  Fragments  of  tbe  sknll  are  as  toogh  as  the  thickest  po^ 
ttay.  Over  this  monnd  of  banied  clay  were  ashes  to  tbe  depth  of  nearly 
two  inches,  intermixed  with  charcoal.  The  body  had  evidently  been 
laid  on  the  surface  of  the  ground,  and  the  clay  packed  aronnd  and  tiver 
it,  after  which  the  fires  were  kindled.  This  inside  monnd  could  have 
been  taken  ont  whole  if  wq  bad  exercised  forethought.  Tbe  other  three 
mounds  I  have  not  opened  yet,  bat  shall  do  so  in  early  spring.  1  ex- 
pect from  them  some  rich  developments;  tbey  are  all  covered  with 
heavy  timber  and  bard  to  get  at,  as  many  of  tbe  roots  &om  thu  oaks 
penetrate  tbe  skulls.  Inside  of  the  bnmed  cist  I  found  many  fragments 
at  pottery  and  flint  implements,  convincing  me  that  the  class  of  monnd- 
bnilders  inhabiting  Northern  ItUnois  broke  ail  their  implements,  nten 
sila,  ornaments,  &o.,  at  tbe  time  of  burying  their  owners,  for  in  all  my 
mound  opening  in  this  section  I  have  never  found  a  whole  piece  of  pot- 
tery and  bat  few  whole  stone  implements  or  ornaments,  bnt  vast  quan- 
tities of  broken  ones.  ,  -  ■ 
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MOUNDS  OF  TIIE  MISSISSIPPI  BOTTOM,  ZLLTHOIS. 
B;  Wu .  MoAduis,  jr.,  of  OtterviUe,  IlL 

The  first  exploration  to  be  described  relates  to  two  remarkable  moandB 
the  first  of  which  is  od  the  llliaois  Biver  bottom,  15  miles  from  the  month. 
It  is  oval  ia  outline,  176  feet  long  and  60  feet  wide  on  the  level  top,  the 
sides  sloping  gradually  down  to  the  bottom.  At  the  depth  of  16  feet  we 
came  to  a  basin  of  clay  filled  with  dean  white  sand.  This  basin  was  W 
or  30  feet  long,  and  20  wide.  Covered  np  in  the  sand  waa  a  wagon- 
load  of  raw  material  for  stone  implements,  flints,  qnartz,  chalcedony, 
Jasper,  some  of  these  in  large  pieces  and  very  fine.  The  flint  was  fhHn 
broken  nodules,  three  of  which,  weighing  from  20  to  40  pounds,  wen 
entire.  These  flint  noduleswerewhite  without  and  darkbrdwn  within, 
like  the  flintnodules  in  the  chalk.  Some  of  the  material  was  blocked  oat 
for  implements.  Lying  on  the  sand  were  three  large  sea-shell  vessels 
bolding  two  quarts  each.  At  the  north  end  of  the  basin  were  foand  two 
skeletons  in  a  sittingpostnreon  thesand.  The  one  on  the  east  was  that 
of  an  old  man,  jadging  firom  t)ie  teeth  and  obliteration  of  the  satnres  of 
the  sknll.  The  skeleton  at  his  side  was  that  of  a  young  woman  with 
beautiful  even  teeth.  Aronnd  the  neck  of  the  old  man  was  a  stilng  of 
shell  beads  of  curious  form,  the  perforation  not  going  entirely  throng 
tbe  bead,  bntoot  laterally.  A  few  beads  were  scattered  aroand.  On  the 
old  man's  breast  was  a  circular  plnte  of  copper,  abont  4  inches  across, 
also  au  ornament  of  copper  like  a  lai^  sleeve-bntton  or  spool  2  inches 
across  the  disks.  These  were  mncb  corroded.  At  the  left  side  of  the 
old  man  lay  a  beautiful  pipe  of  mottled  catlioite  in  form  resembling  many 
figured  from  the  mounds,  tbe  curved  base  forming  the  stem.  The  aknU, 
which  1  was  very  anxious  to  preserve,  was  broken,  but  the  upperpoitioa 
was  saved.  There  were  ashes  and  evidences  of  fire  around  the  baam,  in- 
dicating that  fire  had  been  used  in  the  funeral  ceremonies. 

The  second  was  a  remarkable  mound  previoosly  unexplored,  sita- 
ated  on  the  Mississippi  bloff  in  Galhoon  Goont^,  Illinois.  It  waa  not  a 
large  mound,  being  only  abont  25  or  30  feet  across  the  top,  and  3  feet 
high.  The  bones  found  in  it  were  very  old  and  much  decayed,  and  th«e 
seemed  to  be  ten  or  twelve  bodies  buried  in  it.  From  this  mound  were 
taken  seven  ceremonial  axes.  They  are  of  porphyritic  granite,  and  an 
A  to  0  inches  long.  There  were  four  of  the  regular  axe  pattern,  and  two 
with  narrow  wings  on  tbe  side  of  tbe  central  colnmn,  and  one  with  jags 
at  the  two  ends,  like  feet.  One  is  of  quartz  and  theother  two  are  of  avs- 
riety  of  quartzite.  The  lines  on  them  are  straight  and  true,  the  perfo- 
ration passing  through  the  center.  Tbey  are  very  smooth  and  highly 
polished.  Four  copper  axes  of  the  celt  pattern  were  found,  plainly  show- 
ing that  they  were  hammered  out  from  native  ore.  They  are  somewhat 
corroded.  Three  spear-points,  with  notched  bases  6  inches  long,  were 
«lso  unearthed,  two  of  white  jasper  and  one  of  red. 
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In  addition  to  these  oar  find  inclnded  tbirty-flve  chipped  implements 
of  white  chert,  varying  from  8  to  10  inches  in  length,  three  polished 
axes,  a  plommet,  and  a  stooe  ttibe.  It  is  qaite  ancommon  to  find  axes 
in  a  monnd.  These  were  taken  from  the  base  of  the  motmd.  Ther* 
were  DO  beads,  shells,  pipes,  or  ornaments  found. 

The  country  about  the  month  of  the  Illinois  and  Missoori  Biver  is  a 
good  locality  for  monnd  exploration,  especially  on  the  highlands,  bat 
those  in  the  bottoms  are  mnch  the  richest  in  relics.  Fifteen  miles  &om 
the  month  of  the  Illinois  Biver  is  a  gronp  of  six  mounds  in  the  river 
bottom ;  the  largest  of  these  was  explored  by  the  vriter,  and  a  pi|)e,  cop- 
per ornaments,  shells,  &c.,  recovered.  A  ceremonial  as,  however,  was 
taken  from  a  mound  on  tbe  highland.  On  the  Illinois  River  bottom,  35 
or  40  miles  from  its  mouth,  is  another  gronp  of  eleven  mounds,  which 
are  larger  than  those  of  tbe  first  group.  Arrangements  have  been  made 
with  tbe  owner  of  the  field,  and  digging  in  them  will  soon  commence. 
Some  of  the  most  promising  mounds,  however,  are  within  a  day's  drive 
of  Otterville,  on  the  American  bottom,  between  Alton  and  Saint  Louis. 
Some  valuable  relics  have  been  obtained  here,  yet  very  few,  if  any,  of 
these  large  mounds  have  been  ozplored. 

The  mouuds,  group  No.  1,  described  below  are  situated  on  the  Illinois 
River,  40  miles  from  its  mouth.  They  are  ten  in  number,  and  are  in  the 
lowlands  or  bottom,  just  beneath  a  precipitous  binflf  and  near  tbe  river 
bank. 

An  excavation  was  made  in  No.  8, 13  feet  deep,  which  revealed  ashes 
in  considerable  quantity,  alongside  of  which  was  an  an  b  ol  fiat  stone 
covering  a  skeleton  not  very  well  preserved.  The  skull  was  broken  and 
lying  ou  a  thin  shingle-like  piece  of  cedar,  colored  green  with  copper. 
Some  of  tbe  boueswere  green  also,  butnocopper  implements  were  found, 
they  being  entirely  oxidized.  Nearly  a  quart  of  shell  beads,  some  large, 
others  small,  were  found  at  tbe  head  as  well  as  at  the  feet  of  the  skele- 
ton. An  excavatiou  in  Xo.  7  to  the  depth  of  13  feet  revealed  nothing. 
No.  4  is  a  conical  monnd,  flat  on  top  with  a  depression  in  tbe  center. 
At  the  depth  of  IG  feet  two  crumbling  skeletons  were  imbedded  in  a 
light-colored  marly  earth,  showing  marks  of  stratiflcatioB,  as  if  water 
had  been  used  in  its  deposition.  The  white  and  dark  colored  laminte, 
which  I  have  not  before  ceen  in  a  monnd,  were  not  half  an  inch  in  thick- 
ness. Tbe  same  stratified  earth  was  found  near  the  skeleton  in  No.  8. 
No  relics  of  any  kind  except  the  human  bones  occorred  in  mound  No.  4. 

No.  2  is  a  double  mound  much  lower  in  the  middle,  and  seeming  to  be 
two  mounds  joined  together.  In  this  an  excavation  was  made  18  feet 
deep,  and  tnnnels  carried  under  a  good  part  of  the  mound,  but  nothing 
of  value  was  found  except  burned  stones,  some  ashes,  and  a  few  river 
shells.  Tbe  mounds  were  very  hard,  and  tbe  excavations  were  made  as 
we  descended.  Yet  this  long  search  yielded  littleor  nothing.  The  au- 
thor camped  among  the  mouuds  with  five  young  men,  but  in  spite  of 
^ood  tools  tbe  yonng  men  got  discouraged,  and  further  exploration  was 
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i«lactantly  postponed.  Thelargestmoandof  thegroap,  No.  1,  iB2OA0t 
high,  aD<l  iiDexplored,  as  are  Uie  remainder  of  the  gronp  not  mentioned. 

In  mound  No.  8,  aboat  7  or  8  feet  below  the  sor&oe  we  found  two 
skeletona,  apparently  an  iDtrasive  burial.  With  one  were  some  anow- 
poiuta  and  a  piece  of  plumbago  nearly  an  inch  aqnara.  With  theotber 
8k<-leton  was  an  earthen  vessel  broken  and  crashed. 

There  are  many  mounds  on  the  bloff  ocUacent  to  the  gioap  in  tlw 
bottom.  They  are  composed  of  earth  and  flat  stones,  and  from  one  of 
tbem  were  obtained  several  perfect  skulls,  two  of  them  very  iotereetinf 
oo  accouDt  of  their  peculiar  shape,  one  broad  and  flat,  the  other  nazrow 
and  loDg.  From  this  mound  was  also  obtained  a  One  piece  of  potteiy 
in  good  preservation  and  perfect,  excepting  a  small  piece  bmken  fron 
the  rim  by  the  spade.  It  is  different  from  any  hitberto  foand.  The 
vessel  is  of  a  dark,  Dearly  black  color,  and  seems  to  have  been  burned. 
It  contained  the  inevitable  spoon  of  shell  from  the  adjacent  stream. 
Kear  the  vessel  were  secured  flint  implements,  such  as  arrow-pointi, 
scrapers,  bunts,  knives,  &c.  The  skull  was  broken  in  many  pieces  and 
beyond  recovery.  The  flint  and  shell-spoon  on  one  side  have  a  silioeooi, 
stony  crust'.  This  incrustation  is  also  on  the  insideof  the  earthen  veseeL 
From  the  fields  in  this  vidnity  were  obtained  a  number  of  stone  imide- 
ments. 


ABOBIGINAL  KBMAINS  NEAR  NAPLES,  ILL. 

By  John  Q.  Henderson,  of  Winoh«gt«r,  III. 

A  number  of  years  ago  Dr.  Clark  Roberts,  of  Winchester,  DL,  had 
in  his  possession  some  singular  pipes,  which  upon  examiqation  proved 
to  be  relics  of  the  mound-builders.  This,  however,  is  a  rather  aafat- 
tanate  title,  as  the  history  of  nearly  all  savage  races  shows  them  to  have 
been  mound-builders.  The  same  locality,  by  disease,  famine,  emigration, 
or  war,  may  have  been  depopulated  and  again  repeopled  by  other  races, 
each  of  which  in  its  turn  may  have  erected  mounds  for  religious  par- 
poses,  as  sites  for  temples  or  dwellings,  points  of  observation  or  mona- 
ments  over  dead  heroes.  The  word  mound-builder,  therefore,  ia  calca- 
lated  to  lead  to  error  by  the  implication  that  the  habit  of  monnd-bnild- 
ing  was  peculiar  to  one  prehistoric  race,  and  that  all  the  mounds  of  the 
great  valley  of  the  Mississippi  are  relics  of  one  lost  and  foi^otten  people 
In  this  paper  the  term  moundbuOder  is  applied  to  no  particular  race  or 
nation,  but  to  those  who  in  ancient  times  occupied  the  Mississippi  Talley, 
and  there  erected  earthworks  of  any  kind. 

As  the  bulk  of  all  that  is  known  of  the  ancient  inhabitants  of  this 
valley,  eapeciaUy  of  tbeir  curious  and  beautiful  pii>e-8culpture,  was  ob- 
tained by  Squier  and  Davis  from  the  mounds  of  Ohio,  the  importanoe  of 
the  discovery  of  similar  articles  on  the  bunks  of  the  Illinois  Bifer,  the 
ancient  Houkiki  of  the  Algonkins,  was  fblly  appreciated  by  the  writer, 
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and  Dr.  Boberts  kiudly  placed  them  at  his  disposa],  giTing  all  the  in- 
formation he  could  relative  to  tbem.  The  relics  were  obtained  from  a 
mound  at  Naples,  III.,  where  several  years  ago  tbe  writer  resided  and 
heard  of  the  finding  of  these  relics,  especially  the  turtle-pipe.  Dr. 
Etobertn'ji  courtesy  determined  at  once  a  visit  to  tbe  place  in  order  to 
examine  carefully  the  character  of  tbe  mound,  and  to  find  anytbini ; 


that  bad  been  overlooked  or  thrown  aside  by  the  parties  who  first  ex- 
plored it.  Accordingly,  in  February,  1876,  in  company  with  Mr.  Mer- 
rill, the  author  visited  the  spot  with  the  necessary  implements  for 
making  a  thorough  examination.  On  a  sand  ridge,  about  one  mile 
southeast  of  Xaples  and  about  three-quarters  of  a  mile  from  tbe  river, 
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are  five  moimds,  represented  in  the  accompanyiDg  map,  Noa.  1,  2, 3, 4, 8. 

Tbe  river  bed  is  near  tbe  center  of  the  space  between  the  blo^  or 
hjgblande,  vhich  are  at  thia  place  7  or  8  miles  apart. 

The  following  figure  shows  the  relative  position  of  tbe  bloflb,  river 
bottom,  river  bed,  and  sand-ridge  on  which  the  monnds  are  located: 


Fid.  IE.  Section  of  blnSk.  fto..  on  lUtnidi  mvti. 

"Soa.  2  2  represent  the  blnfb  capped  with  loess ;  3,  the  river  bed,  and 
6  the  saod  ridge.  This  ridge  is  between  a  fonrtli  of  a  mile  and  hair  a 
mile  in  width,  about  30  feet  higher  than  tbe  level  lands  on  either  side, 
and  mns  a  little  east  of  north,  parallel  with  the  river.  Tbe  mounda  are 
nearly  parallel  with  the  ridge.  The  one  farthest  to'  the  north,  No.  1  (Fig. 
1),  is  a  regular  oval,  132  fett  long,  OS  feet  wide,  and  about  10  feet  high. 
It  was,  no  doubt,  originally  much  higher,  as  it  has  been  plowe«l  over 
for  years,  and  the  top  is  composed  of  sand.  Mound  TSo.  2  is  tbe  one 
from  whicb  the  pipes  and  other  relics  referred  to  were  taken.  Thison^ 
and  Xos.  3  and  4,  are  covered  with  a  small  growth  of  hickory  and  oak 
trees.  No.  2  is  S6  feet  in  diameter  and  about  11  feet  high.  No.  3  is  90 
feet  in  diameter  and  11  feet  4  inches  high.  No.  4  is  66  feet  in  diameter 
and  abont  4  feet  8  inches  high.  Ko.  6  is  60  feet  in  diameter  and  3  te«t 
6  inches  high.  Mound  No.  3  is  composed  of  very  hard  aah-colored  clay. 
Ho.  2,  from  which  tbe  pipes  were  taken,  is  shown  in  the  following  oat- 
line  out  (Fig.  3),  which  represents  its  present  condition: 


Flo.  S.  Heotian  of  raoand 


The  inclosed  space  marked  4  represents  tbe  excavation  made  bj 
former  explorers.  In  the  present  exploration  tbe  diameter  of  tfa« 
mound,  86  feet,  was  first  obtained  and  then  its  height,  nsing  for  tbia 
latter  purpose  a  spirit-level  and  pole,  as  represented  in  the  cut,  placing 
the  level  on  the  margin  of  the  excavation  at  a.  Its  height  proving  to 
be  about  11  feet  and  the  depth  of  the  old  excavation  about  7  feet,  4 
feet  remained  in  order  to  reach  the  original  surface.  The  removal  of 
a  large  amount  of  forest  leaves  that  bad  accumulated  in  the  hole  re- 
vealed for  tbe  first  foot  or  more,  soil  that  had  tumbled  down  fltim  the 
walls  of  the  excavation.  Next  was  encountered  a  stratum  about  38 
inches  in  thickness,  composed  of  clay,  black  soil,  and  sand,  in  separata 
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patches,  indicated  by  2  in  the  above  cut.  Belov  this  was  a  layer  of 
black  mil,  in  which  were  fonnd  human  bones,  the  head  of  one  femur, 
the  head  and  about  6  inches  of  the  upper  end  of  the  other,  one  of  the 
vertebne,  both  claricles,  ribs,  and  other  bones,  but  all  very  mach  de- 
cayed. Pieces  of  the  skull  were  found,  but  so  much  decayed  that  only 
the  outline  was  indicated  on  the  earth.  The  size  of  the  femur  and 
other  bones  refuted  the  current  tradition  in  the  ueigbborhood  that  the 
original  excavators  foand  bones  of  giants  in  this  mound.  No  ashes, 
charcoal,  or  an;  other  indication  of  fire  appeared.  There  was  no  altar. 
It  seemed  to  have  been  simply  a  burial  moaod,  the  body  having  been 
placed  on  the  ground  and  covered  with  a  layer  of  black  soiL 

The  first  explorers  found  three  pipes  and  two  copper  axes,  of  which 
two  pipes  and  one  copper  as  were  secured.  The  thorough  excavation 
before  mentioned  prevented  the  determination  of  the  exact  position  of 
the  bones.  The  occurrence  of  the  bones  of  only  one  individual  led  to  the 
conclusion  that  the  mound  was  erected  as  a  memorial  over  the  remains 
of  A  single  chieftain  or  hero. 

The  relics  discovered  in  monud  TSo.  2  are  probably  as  fine  specimens 
of  carving  as  have  ever  been  found  anywhere  belonging  to  that  ancient 
people,  and  they  are  in  no  way  injured  by  the  action  of  fire.  Three 
pipes  and  two  copper  axes  were  found  in  the  mound  at  a  depth  of  about 
15  feet.  The  following  cut  represents  one  of  the  pipes,  intended  to  re- 
semble the  raccoon  [Proej/on  Uttor). 


Tia.  t.  Raccoon  pipe,  from  Hspl«,  nL 

This  raccoon  pipe  is  made  of  very  hard  stone,  and  is  polished  as  smooth 
as  glass,  and  every  feature  of  the  animal  is  perfect.  The  bars  on  the 
tail,  the  claws,  the  position  of  the  fore  and  hind  feet  »re  all  correct ; 
even  the  markings  of  the  face  are  properly  indicated  by  lines  cut  in  the 
stone.  But  above  all,  the  artist  has  caught  the  very  expiession  of  the 
aoimat  which  he  was  imitating. 

Sach  artistic  skill  in  the  mani]mlation  of  the  hardest  and  most  in- 
tractable material  into  beautiful  and  graceful  forms  could  only  be  ob- 
tained by  long  study  and  patient  toil. 
H.  Mis.  26 14 
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One  of  the  most  remarkable  things  aboat  this  specimen  remaiDS  to  be 
described,  for  it  is  not  sbovn  in  the  ont.  The  native  workman,  for  some 
reason,  began  drilling  the  hole  for  the  Bteva  at  the  rear  end  of  the  cnrved 
base,  BO  that  the  nose  of  the  animal  voald  he  from  the  smoker,  but,  by 
accident,  the  nnder  side  of  the  material  chipped  ont.  Too  much  labor 
had  been  expended  on  the  specimen  to  throw  it  away.  He  therefore 
made  a  neat  plug  of  the  same  material,  stopped  up  the  hole  with  it, 
and  then  drilled  a  hole,  as  is  almost  invariably  the  case,  in  the  fronteud, 
so  the  animal  would  face  the  smoker.  The  right  front  comer  of  tlie 
carved  base  is  broken  off,  the  fracture  beginning  at  the  stem  hole,  and, 
it  may  be,  that  this  other  hole  was  an  attempt  to  repair  the  pipe  after 
it  was  broken,  and  that,  when  the  artist  chipped  out  the  tower  side  of 
the  bole,  be  gave  up  the  work  and  plugged  up  the  partially  drilled  hole. 
Whatever  may  have  been  his  object  this  neatly  fitted  plug  is  auothw 
proof  of  the  skill  of  the  workman. 

The  other  pipe  taken  from  the  same  moand  is  no  leas  perfect.  It  rep- 
resents the  common  hard-shell  turtle  of  the  American  rivers,  as  shown 
in  Fig.  5 . 


Fio.  S.  TaT'l«  T>lp«.  tmn  Haplai,  UL 

The  cut  shows  but  faintly  the  beauty  of  this  specimen — the  nostrils, 
the  head  partially  drawn  back,  the  consequent  fold  of  skin  in  the  rear 
of  the  skull,  the  paddle-like  feet,  the  claws,  the  tail  folded  around  and 
against  the  body  on  the  undersitle  of  the  rear  of  the  shell — all  are  per- 
fect. In  one  of  the  eye-holes  is  a  copper  bead  representing  the  eye  l>aU, 
the  other  one  being  lost. 

Professor  Baird  pronounces  this  turtle  pipe  to  be  made  of  catlioite. 
There  has  been  some  question  whether  any  articles  made  of  this  sub- 
stance have  been  found  iu  auy  locality  of  nndoubted  antiquity;  the 
shape,  however,  is  precisely  that  of  the  other  mound  pipes.  There  is 
no  question  as  to  the  antiquity  of  the  specimen,  however. 

Judged  from  the  figure  on  p.  423,  of  "Flint  Chips  "  of  a  turtle  pipe, 
found  in  the  mounds  of  Ohio,  by  Squier  and  Davit,  the  Xaples  specimen 
is  fiu:  superior  to  that  one  in  fidelity  to  nature.    The  copper  ax,  Fig.  10 
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m  aad  ft,  is  Sg  incbes  loDg,  3}  vide  at  the  catting  edge,  2  inobee  vide 
at  the  top,  and  nine-sizteentiis  of  an  inch  thick.  It  is  mode  of  pure 
eopper.  On  one  side  the  salts  of  the  copper  have  preserved  the  cloth 
that  lay  agwnst  it.*  The  warp  and  woof^  Fig  10  e,  are  distinctly  marked. 
On  the  other  side  of  the  ax  are  preserved,  iathe  same  maDoer,  feathers 
over  the  whole  sorAice.  This  feather  cloth  was  extensively  mannfactored 
by  the  Bed  Indians  of  two  hundred  years  ago,  bat  is  now,  like  the  man- 
uilictare  of  pottery,  to  most  tribes  a  lost  art. 

For  the  mannfactnre  of  textile  fabrics  the  aborigines  used  the  inner 
bark  of  t^e  mnlberry  tree  (Mortu  rubra),  cedar  (JMn»p«n«  Virginiana), 
cypress  {TaxodHtmdiatiohum),  r«d  elm  {slippery  elm)  {Utmutfutva),  the 
bass-wood  {THia  Amerieana),  the  papaw  {Aaimina  triloba),  and  the 
OQter  bark  of  tho  Sonthem  cane  {Arundinaria  maerosperma).  The 
Sonthem  Indians  nsed  the  silk  plant  {Apocjfnum  canabinum],  while  the 
California  Indians  manofbotored  their  textile  fabrics  of  Agave  Ameri- 
cana. The  natives  of  Korth  America  also  wove  the  hair  of  the  bufOido, 
the  wolf,  tho  dog,  the  brown  lynx,  and  Yirginia  opossum  {Didefyhjft 
Virffinianut). 

It  is  difQcolt  to  determine  whether  the  threads  on  this  ax  are  of  bark 
or  wool,  though  they  seem  to  be  the  latter.  In  the  Mitchell  mound,  in 
Madison  Connie,  lUinois,  specimens  of  cloth  were  found  of  both  ma- 
terials, while  the  size  of  the  mound,  copper  implements,  and  contents 
generally,  indicated  that  it  was  of  great  antiqaity.t  In  no  ono  of  the 
instances,  except  in  the  Mitchell  mound,  is  there  any  trace  of  feathe^ 
cloth.  The  reverse  side  of  this  copper  ax  is  covered  with  the  imprint 
of  lathers.  The  body,  no  doubt,  was  wrapped  in  a  bark  mantle,  one 
side  of  which  was  covered  with  feathers  in  the  style  in  which  the  In- 
dians of  the  Mississippi  Valley  mannfoctared  feather  cloth. 

Ont  of  hnndreds  of  references  on  the  subject  the  following  are  selected 
as  probably  throwing  some  light  on  the  manner  in  which  the  tenant  of 
this  moond  was  clothed  for  his  final  rest. 

Jones'  Southern  Indiant,  pp.  84,  85;  Hayward's  Tenneuee,  vol.  11,  p. 
163;  Archaologia  Americaina,  voL  1,  p.  303 ;  Bradford's  Amer.  AnUqui- 
<tea,  p.  30. 

Otiier  DOnnd  pipes  have  been  foand  in  the  vicinity  of  Naples,  and 
among  the  number  that  shown  in  Fig.  6. 

Of  this  pipe  Dr.  Oharles  Ban  says:  "It  is  certunly  the  finest 
monnd  pipe  thus  far  known.  I  have  bandied  a  hundred  times  the  mound 
pipes  of  the  Squler  and  Davis  collection  (now  in  the  Blackmore  Hoseom, 
Salisbury,  England],  but  none  of  them  equaled  the  specimen  in  ques- 
tion. Not  having  been  exposed  to  the  action  of  fire  like  the  Ohio  pipes, 
it  has  suffered  no  damage  whateveis  and  is  as  perfect  as  on  the  day 

■t$eeJo[iM'AHitX«raiiidlaiM,  p.  305;  6.6.  L70D,  AniMKxi.  ^.,  1870,p.399;  Foster, 
/WMttoHd  Boot*,  p.  1133. 

tUpon  thU point MMiUt  Flimt  Cfe^,  p.  490:  Lkpbun'i  JMMfNifiMi/  iriMWMiii,  p.  47. 
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when  it  was  made."  Certainly  a  relic  so  highly  epoken  of  by  snch  com- 
petent authority  justiflea  all  the  information  teltttive  to  it  vhich  coold 
be  obtained. 


i 

Fia.  t.    Biglo  pipe,  rrom  Ksples,  lU. 

On  the  right  hank  of  the  IllinoiB  Biver,  about  300  yards  below  Griggs- 
TiUe  Lauding,  riaes  a  lofty  bluflf  fully  300  feet  above  the  level  of  the 
river.  On  the  summit  is  a  beautifiil,  o^'al  mound,  150  feet  long,  92  feet 
wide  in  the  middle,  and  25  or  30  feet  high.  The  following  outline,  Fig. 
7,  will  give  an  idea  of  its  appearance. 


Fio.  T,    Ltriie  oria  moand.  nur  K>pl«,  111. 

Daniel  Bums,  John  W.  Windsor,  and  others,  about  forty  years  ago, 
were  engaged  in  digging  a  grave  on  this  moand,  when  the  spade  tnnied 
out  a  stone  bowl  about  6  inches  in  diameter  across  the  top  aud  about 
4  inches  deep.  Deposited  in  the  bowl  was  found  the  eagle  pipe,  auother 
bird  pipe,  a  frog  pipe,  and  a  copper  gouge  about  6  inches  in  lengtl. 
This  loiiality  has  afforded  many  valuable  relics  of  prehistoric  man,  and 
it  is  a  matter  of  regret  that  they  did  iiot  fall  into  the  hands  of  persons 
who  knew  or  appreciated  their  scientiQc  value. 

Jnst  south  of  the  large  mound  above  described,  on  the  next  point,  are 
five  circular  mounds  about  30  feet  in  diameter  and  10  or  12  feet  higb- 
Indeed,  within  a  radius  of  5  miles  from  Naples  there  are  at  least  fifty 
mounds,  very  few  of  which  have  ever  been  opened. 

After  the  foregoing  description  of  these  mounds  and  the  articles  foaadin 
them  was  written,  the  Smithsonian  Institution,  in  Deceml>er,  1879,  begu 
a  through  exploration  of  them.    OntbelOthofDecember,Mr.Merrillai>d 
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the  writer,  with  six  labmrers  began  work  on  monnd  No.  3  of  the  plat.  In 
1870,  we  had  started  a  trench  on  the  northeast  side  of  the  mound,  abont  3 
feet  wide,  in  ten diog  to  carry  it  to  the  center,  but  the  hardness  of  the  mate- 
rial and  wanCof  time  compelled  as  to  desist.  A  i>art  of  oar  men  were  pnt  to 
workiothis  trench,  and  theothers  began  to  sink  asbaft  abont  8  feet  square 
in  the  center  of  the  monnd.  The  earth  was  so  hard  that  it  was  impossible 
to  use  aspadeorsboTelesceptforthrowlDgitout  after  loosening  with  the 
pick.  When  within  abont  18  inches  of  the  original  surfoce  a  whitish 
substance  was  encountered  resembling  ashes.  This  subBtaace  was  in  a 
layer  several  inches  thick,  about  2  feet  wide,  and  10  or  12  feet  in  length 
north  and  south.  The  workmen  in  the  center  of  the  excavation  reached 
the  red  sand  of  the  original  surface  and  then  began  carefully  to  enlarge 
the  hole  to  the  siee  of  onr  shaft.  Shortly,  upon  the  west  side,  the  pick 
strtick  the  elbow  of  a  skeleton.  The  arm,  slightly  bent,  was  resting  in 
a  natural  position  by  the  side.  Carefhlly  removing  the  earth  the  whole 
length  of  the  skeleton,  we  found  that  the  bonos  were  those  of  an  aged 
man  about  6  feet  8  inches  in  height  The  body  had  been  placed  at  full 
length  ou  a  small  elevation  of  sand,  the  head  a  little  to  the  west  of  south, 


Dnnd  ITd.  3.  nur  KnplM.  HI. 
a. nuls  ■kelatoD.    t.  fnule.    f,  twoUrse.dark,  ch>rtnodnl«.     d,  clnDlu-pl«laiHthhudBiiKn*«d 
«B  It    (,  pie«  orgalaiuu  /.  drealu  pUte  ■>[  mioa.    g,  arroiT'poiiiU  and  kiilT«.    A,  eoppsr  u.    1,  skBl*- 
l«Dar*omu  il).    J.  (kalMoB*. 

both  arms  in  a  natural  position,  resting  by  bis  side.  The  boues  were 
greatly  decayed.  The  skull  bad  bton  mashed  flat  and  broken  into  a 
great  many  pieces  by  the  weight  of  the  earth  above,  so  that  several 
-were  lost.  The  porous  ends  of  the  leg  bones  were  completely  decayed 
so  that  they  crumbled  to  dnst  on  exposure  to  the  air.    The  processes  for 
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the  attachment  of  ligaments  indicate  a  man  of  great  strength,  while  the 
tibiaa  do  not  show  any  of  the  aonBnal  flattening  described  by  Sir.  Benij 
Oillmao,  but  are  of  the  usaal  form,  and  the  lower  part  of  the  hnmem 
was  not  perforated  in  the  manner  described  by  the  same  author.  The 
skull,  from  its  great  thickness,  was  capable  of  being  restored  by  gluing 
the  edges  of  the  figments  together.  This  sknll  is  repreaented  in  Fig.  24, 
a  side  view,  h  back ;  the  top,  in  a.  Fig.  2G.  Near  this  skeleton  was  another, 
lying  in  the  same  position  as  the  first.  The  two  bodies  were  placed  side 
by  side,  and  the  latter,  judging  from  the  delicacy  of  the  bones  and  teeth 
and  the  thinness  of  the  sknll,  was  that  of  a  woman.  In  the  preceding 
out  (Fig.  8)  a  and  b  represent  the  position  of  these  skeletons.  '  From 
the  appearance  of  the  teeth  tbe  woman  was  in  the  prime  of  life.  Both 
of  t^e  bodies  were  buried  in  the  mound  with  the  flesh  upon  the  bones,  u 
every  bone  was  found  in  its  proper  position.  Near  tbe  feet  of  the  male 
skeleton,  at  Hie  point,  marked  c  in  tbe  cut,  were  foand  two  large  nodules 
of  dark  chert  resembling  tbe  true  flint  of  Europe.  One  of  these  was 
but  slightly  chipped,  while  tbe  other  had  been  split  in  two  near  the 
middle,  and  bnt  one  half  deposited  in  tbe  mound.  This  half  nodule  waa 
lying  face  downward,  and  resting  npon  it  and  the  ground  was  a  remark- 
able specimen,  which  maybe  designated  a  "sun-symbol."  It  is  a  whit« 
■tone,  perfectly  round,  12^*^  inches  in  diameter,  about  one-half  inch  thick 


i 

Fin.1).  "6iio-i7mbol."(rom  moond  nearKBploc.m 

in  tbe  middle,  and  1  inch  npon  tbe  edges,  slightly  concave  npon  one  side^ 
and  having  upon  the  other  a  figure  of  a  human  hand.    An  idea  of  ita 
appearance  will  be  obtained  from  Fig.  9. 
The  oaUlnes  of  tbe  band  aro  cut  into  tbe  stone  between  an  ^gbth  and 
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a  Bixteeoth  of  an  incli  in  depth,and  then  the  inclosed  space  was  cat  down, 
or  robbed  down,  to  aboat  half  the  depth  of  tbe  outlines.  In  this  man- 
ner the  band  was  sbown  very  distinctly.  The  edge  at  the  thumb 
was  resting  on  tho  ground,  and  at  tbe  little  finger  on  the  top  of  Qte 
chert  nodule ;  thus  the  hand  faced  tbe  east,  tbe  fingers  pointing  to- 
ward the  BODth.  Tbe  mass  of  poperincumbent  earth  had  broken  this 
disk  into  several  pieceti,  as  there  was  when  bnried  nothing  under  the 
middle  to  support  it  To  the  left  of  this  specimen  and  the  nodules  of 
chert  were  found  a  piece  of  galena  weighing  about  7j  pounds,  and  a  cir- 
cular piece  of  mica  about  14  or  16  inches  in  diameter  and  about  one- 
half  inch  thick. 

Stilt  further  to  tbe  left,  at  the  points  marked  ff  and  h  iu  the  cut,  were 
found  two  copper  azps  (Fig.  10,  a-b,  de],  one  weighing  7^  pounds  and 
meaauring  10^  inches  in  length  and  4^'^j  in  width  at  the  cutting  edge. 
Fig.  10,  e,  shows  tho  tvxturo  of  matting  found  around  the  copper  axes. 


no.  10.  Copper  ue*  ud  outtlot.  tniB  mDnnd  nor  Nuplra.  IU. 

"With  this  ai  were  found  four  very  fine  arrow-heads  (Fig.  12) ;  two 
knives  (Fig.  11  and  Pig.  13,  b) ;  aflnely  worked  spear-head  (Fig.  13,  a) ; 
and  a  very  fine  chipped  ceremonial  ornament  (Fig.  14,  a).  The  latter 
consists  of  a  dark  piece  of  chert,  with  two  wings  upon  each  euje.  The 
base  and  point  are  a  modified  form  of  tbe  arrow-point. 

There  was  also  found  a  regular  mound  pipe  made  of  a  soft,  white  stone, 
very  much  decayed  (Fig.  14  b.)  The  articles  that  were  buried  with 
these  two  persons  are  all  represented  in  Figs.  It,  12, 13,  and  14.  A 
little  southeast  of  the  beads  of  these  skeletons,  at  a  distance  of  about 
B  or  10  feet,  at  tbe  point  marked  i,  in  Fig.  8,  was  found  another  skele- 
ton in  a  sitting  posture.    Judging  from  the  character  of  the  bones  and 

.;oogic 
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skull,  this  was  probably  a  womaD.    Those  bonrs  wliich  extended  npirard 
into  the  bard  dirt  are  in  an  excellent  state  of  preserratioii. 


Fio.  11.  ChippMl  linlb.  froB 
mound  n-u  SiplH,  Dl. 


Fid.  13.  Spear-brad  and  knirn,  tcma  maaai  ntar  Kaplo.  IlL 

Those  in  contact  with  the  sand  nere  much  decayed.    The  skiiD  w** 
broken  topieces;  ;et  with  patience  it  was  restored.  The  bones,  both  of  tbt 
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skull  and  other  parts  of  the  Bkeieton,  are  clean  and  wfait« — oven  the 
BpoDg7  ends  of  the  femora  and  other  bones  being  perfect. 

Besting  against  the  skull  of  this  skeleton,  with  the  point  downwards, 
was  found  a  fine  wrought  bone  awl  (Fig  15,  a).  Unfortanately  the  point 
was  broken  off,  and  it  was  probably  deposited  in  the  mound  in  the  con- 
dition in  which  it  was  found.  The  portion  recovered  was  probably 
placed  in  the  hand  of  the  person  at  the  time  of  burial.  This  awl,  together 
with  five  or  rix  othera  of  somewhat  similar  character  found  in  the  same 


Fro.  14.  rips  and  IUk«a  or 

mound,  were  all  made  of  the  metatarsal  bones  of  the  oik  {^ervut  eana- 
detui*).    The  one  marked  a  in  Fig  15,  is  9^  inches  long,  and  was,  when 


perfect,  about  10  inched  long.    The  metatarsal  bone  was  split  down 
through  the  center  and  the  implement  madeof  oneof  the  halves.     It  is 


id  DeBT  Kiplra,  m. 

flnel;  polished  and  is  so  well  preserved  that,  with  the  point  restored,  it 

wonldbe  as  useful  toi  implement  as  it  was  the  day  itwasmanafactnred. 

Arooad  the  circumference  of  the  lower  end  are  cut  twenty-six  notches. 

Tho  itart  of  the  bone  selected  for  these  implements  and  the  method  of 
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their  maaafoctnre  are  sbowo  in  Fig.  17,  which  representa  the  eod  of 
the  metatarsal  bone  of  the  elk 
fonnd  Id  moand  No.  6,  A  wedge 
was  drivea  into  the  opening  at  the 
end,  and  the  bone  split  in  two  alone 
the  middle  line,  each  half  afterward 
being  converted  into  an  implement 
^  by  scraping  and  rubbing.    Ten  or 

Fto.  IT.  Bmwor  aik.  rhmiiaiiiindiie>rM*pia*.iiL  twelveofthese  large  boneawls  were 

fonnd  in  monnd  THo.  1,  sticking  in  the  sand  aronnd  a  single  skeleton. 

One  of  these  is  painted  red  and  retains  its-brilliant  color. 
A  small  bone  awl,  represented  in  the  followingcnt,  half  size,  waa  found 

in  mound  'So,  16. 


i 

Flo.  IB.  Bon*  airl.  tnta  mound  dsh  If  iplca,  nL 

Lying  at  right  angles  to  the  two  skeletons  already  described  in  moand 
yo.  3  were  six  or  eigbt  others,  all  with  their  feet  to  the  west,  except  one, 
which  was  at  least  15  inches  below  the  surface  sand,  stretched  out  at 
full  length,  with  the  bead  to  the  northwest  and  feet  to  the  southeast. 
No  object  of  any  kind  was  found  with  these  skeletons.  The  bones  were 
greatly  decayed,  and  the  sknlla  so  far  gone  as  to  render  the  fragments 
almost  worthless  for  any  scientific  purposes.  The  posterior  portions  had 
been  much  distorted,  probably  by  the  pressure  of  the  earth.  The  frag- 
mentary frontal  of  one  bone  is  remarkable  for  thebeavy  superciliary  ridges 
and  retreating  forehead,  while  another  has  the  bone  of  the  nose  almost 
perfect,  showing  the  feature  to  have  been  very  prominent.  The  latter 
specimen  is  very  similar  in  this  p_articular  to  Fig.  65  in  Foster's  "  Prehis- 
toric Races."  The  comparison  of  tbe  Dnnleitb  mound  skull  with  the 
Neanderthal  skull  in  that  figure  seems  to  be  very  unfair  to  the  former. 
By  elevating  the  posterior  portion  of  the  fragment  until  tbe  skull  as- 
sumes a  normal  position,  the  difference  between  it  and  the  Neanderthal 
specimen  will  be  found  to  be  very  great. 

'     No  animal  bones  or  fragments  of  them  were  fonnd,  and  no  evideooe 
of  any  funeral  feast  or  any  funeral  ceremony  in  'which  flre  was  osed. 

Mound  No.  4  was  opened  by  sinking  a  shaft  about  " 
square  in  the  center  several  feet  below  the  origlual  su 
Nothing  was  fonnd  but  a  few  fragmentary  human 
greatly  decayed  and  one  flue,  white  chert  arrow-point 
resented  in  the  following  figure  (half  size) : 

Monnd  No.  5  was  opened  but  nothing  fonnd.    The 
in  monnd  No.  4  was  of  the  same  character  as  that  in  '. 
The  oval  monnd,  No.  1,  was  explored  in  April,  18 
beginning  a  trench  at  the  north  end  and  carrying  it  to  the         ^ 
original  surface  and  through  to  the  south  end.    Lateral  no.  iicwno' 
trenches  were  opened  at  intervals,  and  from  these  and  tbe    ^^adtiMcx*- 
main  one  a  complete  exploration  was  made  by  tanneling.    ^'*-^ 
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"Seat  the  center  of  the  moand  &  single  skeletoa  vaa  foand  in  &  sitting 
position,  and  no  objects  wereaboot  it  except  a  single  sea-shell  restiagin 
the  earth  just  over  the  head,  and  a  namber  of  the  boue  awU  alread;  de- 
scribed Bticking  in  the  sand  around  the  skeleton.  The  iudividnal  had 
been  seated  upon  the  sand,  these  awls  stuck  around  him  in  a  circle,  i  or 
5  inches  in  the  sand,  aod  the  work  of  carrying  dirt  began.  When  the 
mound  had  been  elerated  aboat  6  inches  alwve  the  head,  the  shell  was 
laid  on  and  the  work  con  tinned.  Although  the  many  perfect  bone  imple- 
menta  found  in  this  monnd  folly  repaid  the  expense  sad  lalx>r  of  ex- 
ploration, some  disapiiointmeDt  waa  felt,  since,  from  the  size  and  beaut? 
of  outline  of  the  monnd,  we  expected  some  fine  discoveries  in  the  way 
of  pipes,  copper  axes,  &c.  This  mound  was  raised  to  about  the  height 
of  6  feet  with  hard  clay,  and  then  finished  with  sand.  The  skeleton  was 
about  10  feet  below  the  surface.  The  shell,  a  flue  specimen  of  PyruUi 
pervema  with  the  inner  whorls  removed,  so  as  to  be  used  for  a  drink- 
ing cnp,  is  representAd  in  the  following  figore : 


Fi«.  XI.  Prnilk  drlDkiig-oati.  (rom  mound  attr  Hkplet.  lU. 

Monnd  "So.  6,  npon  the  river  bauk,  is  the  finest  in  the  vicinity.  It 
is  a  truncated  cone,  about  136  feet  in  diameter  at  the  base,  15  feet  high, 
and  30  feet  across  the  top.  It  is  perfectly  symmetrical,  and  from  the 
success  in  the  mounds  npon  the  high  ground  great  hopes  were  eoter- 
taioed  of  this,  though  the  anticipations  were  not  realized,  yet  what 
was  foQud  and  the  information  we  obtained  Ailly  paid  the  expense  of 
opening  the  moand.  The  character  of  the  earth  was  the  same  as  that 
found  in  monud  No.  3,  but  still  mnch  harder.  More  than  ouce  the 
workmen  had  to  take  their  steel  picks  to  the  blacksmith  shop  and  have 
them  dressed.  It  was  impossible  to  use  the  spade  or  shovel  until  the 
original  surface  was  struck.  These  mounds  were  intended  as  eudnring 
monuments  to  the  dead,  and  for  that  reason  were  not  built  of  the  sur- 
face loam,  or  sand,  which  would  soon  be  destroyed  by  washing,  but  of 
clny,  and  no  doubt  a  part  of  the  workmen  engaged  in  their  erection 
wero  employed  in  carrying  water  and  ponring  it  on  the  mound  as  the 
work  progressed.  This,  with  the  constant  tramping,  would  account  for 
tbe  hardness  of  the  material.    At  a  depth  of  7  or  8  feet,  bits  of  rude  pot- 
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teiy  woe  cneoMtgad  now  and  tbeo  all  tbe  way  dowo  to  the  ba«e  of 
the  noand.  Soae  were  fimnd  of  sufficient  size  to  indicate  tbe  fono  at 
tbe  vcaseU,  bat,  ■•  tbry  imdoabtedlj'  woe  made  by  tbe  people  wbo 
built  this  Bound,  tbey  were  ear^nllj  preeerred.  The  mat^ial  aod  ^ 
pwsDce  of  tbeM  apedmcDs  are  precisely  tboee  of  spetumeoB  foand  ia 
•o  old  abori^nal  e^oeteiy  o*>  ^^  bank  of  the  river  nearly  oppoeite 
tbe  Bkonth  of  McGee^  Creek.  (See  plat,  Fig.  1.)  The  cater  edge  tf 
ODe  pot  was  omanMnted  with  slight  notches  made  by  pressing  a  stick 
or  some  other  olgect  into  the  soft  day.  Jadging  from  the  fragmest 
theie  was  no  other  omameDtation  on  this  vessel.  Upon  tbe  inside, 
about  three-fourths  oC  an  inch  fnxn  the  top,  at  intervals  of  about  1 
indi,  holes  were  made  neariy  throngh  the  vessel,  not  far  enoogb,  how- 
ever, to  cause  any  elevation  of  tbe  conespooding  portion  open  tbe  ooter 
snr&oe,  as  is  thecaaein  another  fragment  from  this  moond.  Tfaelatta 
is  ornamented  with  an  oblong  imprint  similar  to  those  in  Fig.  22,6 
Anotbo'  piece  from  this  moond  shows  a  part  of  some  figure  traced  npoa 
the  soifiwe,  bat  tbe  fragment  is  too  small  to  determine  what  it  vaa 
When  near  the  bane  of  tbia  moond  the  men  encountered  a  skeleton  ex- 
tended at  fhll  length  with  tlie  head  to  the  aontheast.  The  bones  wen 
BO  greatly  decayed  that  not  even  the  fragments  conld  be  removed. 

Ko  moistore  having  ever  penetrated  to  the  base  of  this  monnd  Knee 
its  erection,  the  condition  of  these  booes,  as  compared  with  tfaoae  from 
moand  Ko.  3,  was  looked  apon  as  an  indication  of  tbe  greater  age  of  the 
former.  Elven  the  molars  were  so  decayed  that  they  conld  be  cnulied 
between  the  finger  and  thamb.  Yet  the  fallacy  of  each  testimony,  w 
often  quoted  by  explorers,  was  fbUy  demonstrated  by  findiiig  in  tbe  sand 
below  tbe  base  of  this  moond  a  perfect  sknll.  A  shaft  aboat  10  feet 
square  was  sank  to  the  original  surface,  bat,  except  the  scraps  of  pot- 
tery and  the  skeleton  referred  to,  nothing  was  found.  The  snrfeoe  liM 
was  sharply  defined  as  the  moond  was  madp  of  dark-colored  eta^,  boilt 
on  a  plain  of  red  sand.  Upon  enconntering  this  red  sand  it  was  decided 
to  explore  the  whole  base  of  tbe  mound  by  tonueling,  which  was  done 
thoroughly  by  oneof  my  men  wbo  was  a  coal-miner.  With  a  little  lamp 
upon  hut  cap,  aod  with  short  shovel  and  pick,  he  went  everywhere  in  the 
sand  under  the  base  of  the  monnd,  at  tbe  same  time  chipping  off  from 
a  foot  to  18  inches  of  the  clay  roof  over  bis  bead.  By  so  doing  it  wis 
found  that  at  intervals  of  from  6  to  8  feet  all  over  the  base  of  the  monnd. 
for  a  space  of  30  feet  in  diameter,  there  were  pockets  of  ashes  in  the 
sand;  that  is,  a  hole  about  2j  feet  wide  was  scooped  out  to  the  depth 
of  about  8  inches  and  filled  with  ashes.  In  these  ash  heaps  wen 
found  numerona  fragments  of  bone,  many  of  them  split  in  that  peeo- 
liar  manner  practiced  by  savage  man  everywhere,  for  the  purpose  of 
obtaining  the  marrow.  In  these  ash  beds  were  also  found  abumenuof 
the  wild  turkey  and  about  half  of  the  skull  of  a  skunk.  In  tbe  ssod 
near  one  of  these  ash  beds  was  a  human  skoll  almost  perfect  bat  quite 
fragile.    By  the  exercise  of  great  care  in  handling  it  wad  washed  and 
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covered  with  a  tbin  solution  of  glae.  It  is  flgared  below,  both  side  and 
back  view,  also  fhMn  above,  Figs.  24,  e  and/,  and  26,  0,  There  was  also 
fonnd  a  perfect  awl  or  pierciDg  inatrnment  (Fig.  15,  b),  made  of  the  left 
half  of  the  right  metatarsal  booe  of  the  elk  ( Cervus  Vanadensia).  A  part 
of  the  larger  end  crumbled  u  little  after  bringing  it  to  the  air.  It  is  12^ 
inches  long,  and  would  have  been  an  effective  weapon  to  use  in  close 
combat.  From  n  burial  mound  in  Tennessee  Dr.  Jones  took  a  needle, 
as  he  styles  it,  or  piercing  implement  measuring  14  inches  in  length.  * 
**It  had*' he  states  "been  fashioned  with  great  care  from  the  tibia  of 
the  American  deer,  and  was  probably  used  for  piercing  leather."  The 
larger  number  of  the  fragments  of  bone  fonnd  in  this  Naples  mound 
were  those  of  the  deer. 

Mound  1^0.  7  is  within  60  feet  of  No.  6,  on  the  west.  It  is  now  of 
an  oblong  shape,  being  longest  f>om  north  to  sonth,  but  this  is  due  to 
the  fact  that  the  western  half  of  it  has  been  removed  by  the  washing  of 
the  river.  This  mound  was  opened  in  one  place  to  the  original  surface 
but  nothing  was  found  at  the  time,  except  fragments  of  bones  split  in 
the  same  manner  as  those  iu  mound  Ko.  6.  Among  these  were  fragments 
of  the  humerus,  tibia,  radius,  ribs,  and  vertebra  of  the  deer  ( Cervut  vir- 
ffinianvu.  The  humerus  and  femur  of  the  wild  turkey  were  found  intact, 
also  two  femora  of  the  beaver,  the  nina  of  a  largo  bird  not  identiBed, 


1. 

Flo.  SI.  KartkaD  pot,  from  monad  Deu  Naptea,  Ol. 

and  the  nlna  of  a  small  feline  probably  the  skunk.  All  these  fragmeuts 
were  foand  mixed  with  ashes  and  pieces  of  charcoal,  indicating  plainly 
that  they  are  the  remains  of  a  feast.  So  fragmentary  bones  were  met 
with,  and  nothing  to  indicate  cannibalism.  Of  the  other  mounds  of  this 
vicinity  only  one  was  explored.  This  was  No.  15,  which  is  aboatCO 
feet  in  diameterand  6  feet  high.    A  shaft  about  8  feet  square  was  sunk 

(*£cplontli»iuo/lka  Aboriginal  BemainBot  Tenntttre.    B;  Joaepb  Jooea  (Smilluoniaa 
ConlrilmUinu  to  Kumeledge,  vol.  XXII,  p.  Gl.)  ~  , 
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to  tlie  original  level,  developing  tbe  fact  that  it  was  a  bttrial  moood. 
The  bones  were  so  greatly  <l>'<^'B.;ed  as  to  render  it  impossible  to  preserve 
even  any  fragments  of  tbe  skulls.  Large  numbers  of  fragments  of 
pottery  were  found,  bat  no  whole  vessels.  The  material  and  many 
of  the  markings  resemble  those  of  specimens,  already  referred  to,  from 
the  old  cemetery  on  the  margin  of  the  river,  distant  aboat  300  yards. 
Jndged  ftom  tbe  fragments,  the  majority  of  tbe  vessels  wonld  1k^ 
about  2j  gallons  each.  One,  however,  was  not  much  larger  than  tbe  half 
of  acocoannt-sbell  and  of  at>niit  the  same  shape,  Fig.  '21, 


rreFri-i.Pn.fie-ny5 
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Fia.  £L    roibitj  CniRiDiDU  frum  iLonnd  nor  Knplu.  UL 

It  is  of  a  dark  color,  about  one-qnarter  of  an  inch  thick,  symmetrical!? 
made,  and  ornamented  with  lines  about  the  sixteenth  of  ao  inch  indeptb, 
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arranged  as  to  form  small  lozengea  abont  half  an  inch  in  length.  The 
spaces  BO  ornamented  are  four  in  nnmber,  large  at  the  top  and  tapering 
to  a  point  at  the  bottom,  ending  near  the  pointed  end  of  the  cup.  The 
smooth  interveotug  spaces  form  a  four-pointed  star,  folded  over  the  bot- 
tom of  the  cnp,  as  shown  in  the  cut.  The  preceding  flgore  represents 
fragments  of  pottery  from  monad  ISo.  15.  The  pieces  a  and  c  are  each 
omainented  with  fignres  stamped  into  the  soft  clay.  One  fragment  from 
mound  No.  6  was  ornamented  with  a  similar  flgnre ;  also  several  frag- 
ments from  the  ancient  cemetery  above  alluded  to. 

It  is  difficult  to  determine  what  was  used  to  make  this  impresfflODf 
but  it  must  have  been  something  of  vegetable  growth,  serving  as  a 
natural  stamp.  From  the  character  of  the  imprints  on  the  fragment 
from  mound  No.  6,  It  seems  tbat  the  stamp  was  somewhat  pliable,  as 
Bome  of  the  Ugores  seem  distorted.  The  pottery  must  have  been  de- 
signedly broken  and  deposited  in  monnd  No.  15,  as  no  whole  vessels 
were  found  and  not  enough  fragments  of  any  one  to  restore  it.  From 
a  careful  examination  of  fragments  from  the  mounds,  as  well  as  those 
frx>m  the  ancient  burial-place,  it  bas  been  possible  to  determine  the  size 
and  form  of  many  of  them.  The  most  usual  size  held'  from  2^  to  3  gal- 
lons, and  was  shaped  aj  in  the  accompanying  cut,  restored  from  frag- 
ments found  in  mound  16. 


Tin.  H.  Psttny,  tmiB  monnd  neur  TfaplM,  m. 

F'ragments  from  mound  No.  G  measure  at  the  rim,  one  9  inches  and 
another  abont  6,  whito  those  from  mound  15  giva  the  following:  1(^ 
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incbes,  lOJ,  9^,  8J,  and  6} ;  and  speciineDS  from  the  ancient  borial-place 
giTed)ameteraof20, 14J,  12, 9^,8,  andffincliea,  respectively.  The  bead- 
like  dote  aroand  the  mar^n  of  Fig.  23  indicate  holes  punched  ttom  the 
inside  of  the  vessel  at  intervuls  of  about  three-fonrths  of  an  inch,  made 
with  the  end  of  a  ronnd  stick  abont  the  size  of  a  lead-pencil.  The  dota 
upon  the  outside  indicate  coireBponding  elevations  made  by  the  point  (rf 
tlie  stick  being  pushed  nearly  through.  This  method  of  ornamentatioD 
was  found  upou  specimens  in  mounds  N^os.  6  and  15,  in  specimeDS  ttom 
the  ancient  cemetery,  and  in  fragments  found  on  an  old  village  site,  3 
miles  vest  of  Winchester. 

The  theory  of  a  nniform  typical  skall-form  for  all' the  natiooa  of  the 
New  World  presented  by  Dr.  Morton  in  his  great  work  Crania  Ameri- 
cana,  so  ably  seconded  by  Dr.  Kott  in  Type*  of  Mankind  indorsed  by 
Humboldt,  and  for  a  time  acquiesced  in  by  American  ethnologists,  first 
challenged  by  Professor  Betzius  in  1869,*  and  again  by  Dr.  Daniel  Wil- 
son in  1862,t  may  now  be  considered  to  have  been  completely  over- 
thrown. 

It  may  be  safely  said  that  examples  of  all  the  various  forms  which  the 
mania  for  skull  classification  haa  distinguished  may  be  fonnd  among 
the  x'arions  tribes  of  the  New  World  yet  living,  as  well  as  in  crania  ex- 
humed ih>m  the  ancient  burial-places  of  extinct  tribes. 

Altboagh  the  material  for  generalization  is  yet  soanty,  the  same  may 
be  affirmed  of  th6  monnd-bailders  and  stone-grave  race.  The  plan  here- 
tofore followed  in  attempting  to  establish  a  typical  skoll-form  both  for 
the  modem  Indian  and  the  mound-builders  is  wholly  unsatisfactory  and 
fallacioas.  Let  as  assume  an  experiment  exceeding  in  magnitude  any- 
thing yet  attempted  in  that  line,  for  upon  tl^e  theory  adopted,  the  greater 
the  number  of  skulls  examined  the  more  the  probability  that  the  typical 
form  ascertained  is  the  correct  one;  and  if  we  find  this  experiment  open 
to  great  sources  of  error  which  we  have  no  means  of  eliminating,  we 
may  safely  conclude  that  the  attempts  made  upon  a  much  sm^er  scale 
have  failed  to  furnish  us  any  reliable  iufonnation.  Let  ns  take  one 
thousand  skulls,  ten  skulls  (h)m  each  of  one  hundred  tribes  scattered 
from  Hudson's  Bay  to  Patagonia.  We  tabulate  all  the  various  mesa- 
uremnnta,  longitudinal,  parietal,  frontal,  vertical,  &c.,and  by  this  meaos 
strive  to  obtain  a  typical  skull.  It  may  be  that  not  five  of  the  whole 
number  conform  to  this  tyiie,  and  it  may  be  that  each  of  these  be1onge«l 
to  one  tribe.  In  attempting  thus  to  establish  a  typical  sknll-fonn  for  » 
hundred  tribes  we  assume  a  fact  which  does  not  exist,  viz,  that  there  is 
an  average  uniformity  in  the  skull-forms  of  the  various  hundred  tribes., 
or,  in  other  words,  that  the  average  variation  of  sknll-fomis  is  the  same 
in  all  these  tribes.  Secondly,  we  assume  that  the  ten  skulls  taken  rep- 
resent fairly  the  variations  of  Kknlt- forms  in  the  particular  tribe.  This 
may  be  true  or  it  may  not.    For  example,  every  skull  obtained  may,  by 


•  Smitliioniam  Beporl,  1859,  p.  364. 
t  Ibid,  1862,  p.  -240  r(  leq. 
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accident,  belong  to  tbe  brachycepbalio  type,  wbtle  tbe  sknlla  of  the 
tribe  may  be  eqnaUy  divided  between  tbat  fonn  and  the  dolichocephalic. 
With  tbeae  factfi  before  ns  examine  any  table  of  meaaoremente  yet  made 
of  Americao  crania  and  calcnlate  tbe  chances  of  error.  There  are  not 
in  all  tbe  public  and  private  colIectionB  fifty  tindoabted  monnd-builder 
sknlle,  assuming  tbat  the  bailders  of  the  great  mounds  and  eari^h-worbs 
vere  a  different  race  tram  the  modern  Indian.  With  a  rlev  of  ascer- 
taining the  probable  number  of  sach  sknlts  in  the  country,  in  January, 
1S80,  the  author  mailed  a  circnlar  letter  to  a  large  number  of  private 
individuals  and  public  iostitutiouR,  about  seventy  in  all,  requesting  an- 
awers  to  two  questione : 
Ist^  How  many  ^nuine  mound-builder  skulls  are  in  your  collection  t 
2d.  How  many  that  are  supposed  to  be  mooDd-builder  akulle  f 
In  a  very  large  m^ority  of  the  cases  the  answer  to  even  the  second 
question  was  "  not  ouel"  while  tbe  exception  was  rare,  iudeed,  where 
persons  claimed  to  be  in  possession  of  skulls  of  tbe  first  character. 
The  four  greatest  public  collections  are  tbe  Academg  o/ 8cie»ce,  Pbila- 
dolpbia;  tbe  iSmtMwMtan  7n<fttHtio»,  at  Washington ;  ihe  Peabodif  Inati- 
tvte,  Cambridge ;  and  the  Darenport  Aoadems  of  StAmee,  in  Iowa. 
In  these  public  collections  are  mauy  labeled  mound-skulls, 'simply 
from  tbe  fact  tbat  they  came  from  tbe  base  of  a  mouud,  without  any 
reference  to  its  size  or  other  articles  taken  from  it.  In  estimating 
tbe  number  of  undoubted  monnd-BkulIs,  those  of  this  character  are  ex- 
cluded. Assuming  a  difference  in  the  race  who  built  tbe  great  mounds 
and  oarib- works  of  the  Mississippi  Talley  and  the  modem  Indiau,  a 
skull  taken  from  a  mound  of  this  character  may  belong  to  the  oue  or 
the  other.  Applying  tbe  test  suggested  in  tbe  circular  above  alluded 
to,  which  is  the  best  the  nature  of  the  subject  will  admit  of,  tbat  is, "  to 
only  class  as  genuine  those  that,are  found  in  connection  with  other  ob- 
jects that  unquestionably  belonged  to  tbe  mound-builders,"  the  number 
of  genaine  mouDd-bnilder  skulls  is  reduced  by  two-thirds.* 

Dr.  Foster  fell  into  a  grave  error  wbeu  he  classed  as  "  authentic  skulls 
of  the  mound-builders"  those  obtained  from  low  mounds  on  the  banks 
of  the  Des  Plaines  River,  of  Illinois.  These  mounds  were  elevated  only 
about  "2J  feet  above  tbe  surrounding  plain,"  and  no  objects  were  found 
in  the  mounds  which  are  looked  upon  as  peculiar  to  the  mound-builders. 
Xet  he  classes  these  skulls  as  genuine  mound-builder  remains,  figures 
some  of  them  in  bis  work ;  and  in  tbe  winter  of  1869-1870  presented  to 

*  Dr.  J.  F.  SD;d«r,  &  (tentteman  who  boe  deroled  a  gi«at  detd  of  thought  to  this 
■nbjeot,  Haggeata  that  "Ibis  teat  appearaveiynDaatlafactory,  for  thedifflealtj-of  dia- 
tingaidiuig  'objects  tbat  nntiiiMtioBablf  belonged  to  tbe  so-called  mound- baildeis' 
is  necesBATtl;  as  great  as  to  dlBtiDgniab  tbcji  craaia."  The  foioe  of  thia  crilicism  is 
admitted ;  yet  if  we  Snd  a  skull  at  the  base  of  a  great  monnd,  and  with  it  copper 
axes,  pipea  with  tbe  pecollar  curved  base,  aiid  eiich  articles  aa  were  found  by  Srinicr 
and  DaTia  in  the  monDds  of  Ohio,  we  may  safely  osenme  tbat  the  monnd  was  bniltby 
tbe  same  race  tliat  ersoted  those  of  aimilai  character  in  which  aimilar  articles  were 
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of  these  ancient  monnd  people,  bat  that  the  same  aniformit;  extencM 
thiongh  all  the  VBrious  tribes.  Compelled  to  abaodon  the  idea  of  a  «n- 
gle  iridespread  people  for  whom  we  can  assiga  a  typical  eknll,  and  com- 
pelled to  relinqnish  the  idea  of  absolate  nDiformitj'  of  BknIl-formB  in 
nnmeroaa  tribes,  we  are  driTen  to  the  only  remaining  hypothesis — that 
of  uniformity  in  variation  in  the  various  tribes ;  and  I  think  it  can  easily 


Flats.  Crul* ttom nuniniU 


be  shown  that  the  probabilities  of  the  existence  of  snch  fhct  are  very 
slender. 

Lient  W.  H.  Dall  •  has  perfectly  expressed  my  ideas  in  regard  to  vari- , 
ability  of  skull-forms,  and  the  difQcnlties  in  attempting  to  estaUish 
typical  forms. 

This  "factor  of  individual  variation'*  is  etrikingly  illastrated  by 
the  two  sholls  taken  from  monnd  So.  3,  at  Naples,  the  one  ft  very 
brachycephalic  and  the  other  a  dolichocephalic  skoll,  nndoobtedly  of 

'OntvaiemUinintMl-lieitpto/tlMAitittiawUlandt,  ia  Contrttatitm*  to  North 
Ettnoliwj,  vol,  1,  pp.70, 71.   .  -  I 
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the  aame  people  vho  tmilt  the  mounds,  as  thure  is  not  a  possibility  that 
either  could  have  been  an  iutrosiTe  bnri^  These  skulls  are  shown  in 
Fig.  2i,  a  and  c  side  views,  and  b  and  d  back  views ;  and  in  Fig.  26,  a 
add  c  top  views. 

The  vast  diifer«itoe  between  these  two  skolls  can  only  be  understood 
by  an  ezaminati(H)  of  them,  uid  no  better  illnstration  cootd  be  found  of 
the  fatili^  ^  attemptii^  to  establish  a  typical  form  for  the  moiuid- 
bailders. 

In  flgnre  25,  a  is  the  skull  of  a  modem  Indian  bnried  Jost  below  the 
surfboe  in  a  mound  ih  the  town  of  Meredosia,  6  miles  &om  Naples,  and 


Fia.  M.  Mould  onols,  from 


is  only  flgnred  here  for  comparisoDwith  the  others.     It  is  a  short,  wide 
skidl,  and  admirably  coiresponds  with  the  ideal  Indian  skull  of  Dr. 

Goo'^  Ic 
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Morton,  o  is  a  remarkably  distorted  sknll  from  a  low  moond  ob  the 
bloK  3  miles  west  of  Winchester.  The  cut  accurately  indicates  tbe 
side  Tlev,  bat  the  distortion  sideways  cannot  be  shown  by  a  flgore. 
The  top  of  this  remarkable  specimen  is  shown  in  Fig.  26,  d. 

It  is  not  pretended  that  this  aknil  belonged  to  the  same  people  who 
bmit  the  Kaples  moands.  Indeed  tram  the  decayed  condition  of  the 
Naplee  specimens,  protected  as  they  were  from  moistnre,  we  may  safely 
say  that  a  skoU  boned  at  the  same  time  only  3  feet  below  the  sot&ce 
would  have  completely  disappeared.  Any  one  who  has  ever  made  and 
tabulated  the  nsnal  measnrements  of  half  a  dozen  sknlls  most  have  been 
consciooB  of  the  fact  that  these  measniements  are  as  inadeqnate  as 
wood-cats  to  indicate  differenoee  in  forms  instantly  recognized  by  tbe  eye. 
For  example,  exactly  the  same  parietal  diameter  may  exist  in  a  sknll 
perfectly  symmebrical  as  in  one  greatly  distorted ;  or  again,  exactly  the 
same  oocipito-ftontal  circomference  may  exist  in  a  low,  dolichoceph^io 
shall  and  abrachycephalic  one  with  elevated  vertex,  or  the  horizontal 
circumference  be  Idcntioal  in  a  ronnd  head  and  a  long  one.  I  have 
flgored  three  nndonbted  monnd  sknUs  and  three  more  modem  ones,  and 
below  fhmish  a  table  of  the  most  nsnal  measarements,  with  bat  little 
expectation  that  those  who  read  this  article  will  get  any  dear  idea  of 
the  vast  difference  in  some  of  these  sknlls,  differences  which  can  cmly 
be  appredated  by  examination  of  the  skulls  themselvee. 

To  show  the  great  difference  in  a  side  view  of  two  sknlls,  taken  from 
the  same  monnd,  the  ontlines  of  both  ore  i^ven  in  the  same  cnt,  Fig,  27. 
The  dotted  line  represents  the  sknll 
marked  "So.  2,  and  the  other  ontUne,  sknll 
Ko.  1,  both  from  monnd  No.  3.  For  the 
poTpose  of  still  farther  eincidating  the  var- 
)  iations  in  these  fbrms,  the  following  table 
of  measnrements  of  three  of  the  Naples 
monnd  sknlls  and  one  skall  of  a  modem  In- 
dian is  appended,  the  latter  taken  by  me 
ite. ».  OvtUDMof^miid  <nai^  fr"™  near  the  the  enrfcoe  of  a  moand  in 
the  town  of  Moredoaia  6  miles  north  of  Naples. 


UJ>. 

P.  a 

V.  ». 

r.  D. 

IHA. 

LltL. 

OJ.A. 

ILC 

is 

a.  OS 

T.OM 

LOS 

a.  39 

la 

4.TS 

14.  U 
11.  OB 
11. » 
lt.U 

t.l« 
ILM 

11.  U 

Uotind'baUdM  (nKHmd  Hb.  1) 

UlW 

Haoy  writers  have  spoken  of  the  aonndness  of  teeth  of  the  moond- 
baQders.  Dr.  T.  S.  Sozinsky*  says:  "  The  dental  proftssifm  was  on- 
known  to  the  moond-bnildera,  and  they  had  no  need  for  it ;  for  toothadie 
and  all  such  diseases  were  troables  with  which  they  were  bat  very  little 

*"lli»t«etliof  theUonnd-Bnilden."    Smlat  CotmM,  yoLSO,  p.  49S. 
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aoqnniDted."  Dr.  Faiquborton  *  mentions  tlie  iovariable  Bonndnesa  of 
t«eth  in  the  romains  foond  in  the  Davenport  mounds.  The  fUlaoy  of 
drawing  general  condoBions  from  insufficient  data  is  veil  proven  by 
snch  statements.  A  few  mounds  were  o[>«ied  in  the  vicinity  of  Kansas 
City,  and  all  the  teeth  fonnd  vere  soond,  and  the  general  statement  is 
at  once  made  that  diseased  teeth  were  unknown  to  the  moand-hnilders. 
Dr.  J.  J.  B,  Patrick,  of  peUeville,  111.,  who  tios  had  a  flue  opportu- 
nity for  observatioo,  says :  "  It  is  the  exception  to  find  a  soond  set  of 
teeth.  -  -  -  The  marks  of  alveolar  abscess  are  common ;  loss  of 
molars  and  bicnsptds  are  fre'juent,  with  complete  absorption  of  the  sock- 
ets.'* t  The  writer's  observations,  which  have  been  limited,  aecord  ex- 
actly with  those  of  Dr.  Patrick.  The  lower  jaw  belonging  to  slmll  ^So. 
2,  from  monnd  No.  3,  shows  an  alveolar  abscess  nnder  the  second  molar 
upon  the  left  side,  and  loss  of  all  the  molars  apon  the  right,  with  com- 
plete abeorptioa  of  the  alveolar  processes.  The  second  molar  upon  the 
left  was  diseased,  a  cavity  extending  entirdy  tluough  the  crown.  In 
this  sitecunen  there  was  do  complete  loss  of  teeth  before  death,  but  the 
aeoond  and  third  molars  upon  the  right  side  are  badly  decayed,  and  while 
I>r.  Sozinsky's  statement,  that  ",the  dental  profession  was  unknown  to 
the  mound-builders,"  probably  was  quite  correct,  yet  the  owner  of  these 
teeth  could  vouch  for  the  fact  that  at  least  one  of  their  unmber  knew 
what  it  was  to  have  the  toothache.  The  teeth  of  all  thd  specimens  found 
are  worn  quite  flat  npon  the  crowns,  and  this  remarkapplies  to  the  cus- 
pids and  bionspids  of  all  the  specunens  found  except  one.  Dr.  Patrick, 
in  the  paper  above  qnoted  from,  says  he  has  bat  "  two  skulls  in  which 
the  front  teeth  lap  ovw  each  other ;  in  all  the  other  oases  the  masticat- 
ing surface  of  the  npper  Jaw  fits  perfectly  that  of  the  lower,  and  so  with 
all  the  teeth  fbat  are  not  missing.  The  incisor  teeth  do  not  lap,  but  im- 
pinge on  eodi  other  at  their  cutting  edges  like  the  molars,  and  are  worn 
quite  flat,  so  that  when  we  look  along  the  sur&oe  of  mastication  we  per- 
ooive  that  it  is  almost  a  perfect  plane."  This  is  an  exact  description  of 
nearly  every  specimen  from  these  N^aples  mounds,  there  being  bnt  a  sin- 
gle one  (So.  154)  in  which  the  incisor  teeth  are  chisel-shaped  like  those 
flf  our  own  race.  This  form  of  the  front  teeth  is  not  peculiar  to  the 
mound-builders,  bnt  is  characteristic  of  savage  races  generally.  The 
dianse  of  the  fk<0Dt  teeth  for  the  purpose  of  severing  monthfols  of  food 
from  the  mass,  consequent  npon  the  use  of  the  knife  and  fork,  together 
with  change  of  food,  has  materially  modified  the  process  of  niaaticatjon 
and  the  form  of  the  teeth.  { 

From  the  anthoritieB  cited  it  will  be  fbond  that  the  ancient  Peruvians 

■  Smilkionian  Btporl,  1874,  p.  363. 

)  DenUtl  FatUi^e*,  a  paper  read  befbiw  the  UiMonri  Pant^  AMOoiation  b;  Dr.  Jctm 
J.  R.  Patrick,  pp.  8, 9. 

t  Upon  Uw  teeth  of  BaTag»tac«a,  Me  D'Orhlgaj ;  L'Homait  AmMeaiK,  to).  l,p.  128; 
rttat  Ckipt,  p.  63,  note;  Horlot,  in  SnilAtMiitK  Stport,  1B60,  pp.  312,  313;  Imdifn- 
pmuRiHM, p. 397;  Lnbboek's P>«Uttorla  Timm,p.  5.18;  Banoroft'a  JVoHm  Aaeet.Tol  1, 
H>.1i5,46, 163;  Wilaon'aPtvUttorto  Jtfiin.Sded.,  pp.  4M,  45S. 
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and  EfTptiana,  tlie  primitiTe  men  of  Denmark  and  Great  Britain  wen, 
and  that  modenk  savage  racea  still  are,  cbaracterUed  by  this  pecahs 
form  of  tlie  front  t«eth,  and  from  these  facts  in  advance  ve  tni^t  ham 
foretold  the  form  of  those  of  the  moaDd-baildera. 

Having  toMj  described  these  monnds  and  their  contents,  so  fat  as  ei- 
plored,  it  only  remains  to  tdfer  some  general  conelnsions  as  to  tfae  char 
aeter  and  habits  of  the  people  who  boilt  them.  There  is  no  evideme 
that  the  mounds  nnmbered  1,  2,  3,  4,  and  6  were  built  l^  the  same  peo- 
ple who  erected  Koe.  6  and  7 ;  for,  except  the  finding  of  bone  awls  mbu- 
lar  in  form,  made  from  the  metntarsal  of  the  elk,  there  wae  natbiaf 
oommon  to  the  two  gronps.  It  is  tme  that  Kos.  1, 2, 3,  and  4  of  tbe  flnt 
group,  Ha  6,  and  probably  7,  of  the  second,  were  all  burial  moonds, 
yet  the  fnneral  ceremonies,  as  indicated  by  Kos.  3  and  6,  were  whollf 
different.  It  is  clear  that  one  distinguished  man  of  the  tribe  was  boned 
in  mound  "So.  3,  and  that  the  other  persons,  twelve  or  tiiirteeD  in  an*- 
ber,  were  sacrificed  to  go  with  him  to  the  land  of  sools.  Id  a  dnde 
around  his  feet  were  placed  the  most  valnable  of  his  possessions,  nodef 
the  belief  they  would  be  of  use  to  him ;  beside  him  was  placed  his  wife; 
near  him  in  a  sitting  postnre  his  sister  or  some  other  near  female  rela- 
tive, and  at  his  head  half  a  score  of  his  most  trusty  attendants.  Even 
the  laborers  assisting  in  the  exploration  seemed  to  nnderstand  that  this 
man  was  the  one  Important  personage  over  whom  this  monnmeot  was 
erected.  There  were  no  broken  or  split  animal  bones,  no  chu^oal,  and 
nothing  else  to  indicate  a  foneral  feast.  With  the  exception  of  the  single 
bone  awl,  no  object  was  found  near  any  of  the  skeletons,  except  at  the 
feet  of  the  one  named ;  and  the  skeleton  of  this  one,  and  that  of  her  Al- 
luded toas  his  wife,  were  deposited  onalittlehillockof  sand,  while  thoee 
at  their  heads  were  apparently  laid  on  and  against  itsslopiiT^  sides.  Tlie 
bones  and  skull  indicated  a  man  of  great  age,  which  is  confirmed  by  the 
character  of  the  teeth,  several  of  them  being  badly  decayed,  and  in  one 
place  the  alveolar  processes  completely  absorbed.  Again,  the  borial  of 
the  remarkable  stone  disk  with  the  hnmao  band  inscribed  upon  it,  an 
object  requiring  long  and  patient  labor  in  its  manufacture,  ^Iso  poiots 
to  the  importance  of  this  personage. 

As  before  remarked,  the  foneral  rites  practiced  by  the  people  who 
boilt  mounds  Koe.  3  and  6  seem  to  have  been  wholly  different  In  the 
latter  case  there  is  evidence  of  a  great  fnneral  feast  upon  the  flesh  of 
the  deer,  the  elk,  the  wild-turkey,  the  skonk.* 

In  the  use  of  fire  and  the  careful  deposit  of  the  ashes  in  little  pockets 
scooped  oot  of  the  sand,  there  is  no  evidence  that  any  of  these  Naples 
mouiid-bnilders  were  "an  agricnitnral  people."  The  weapons  deposited 
with  their  dead  are  those  used  in  war  and  the  chase,  and  ore  very 

*Laiv8<>n  (Detcription  of  N.  Carolina,  p.  197)  ujh  of  theskiiiik:  "ThelndJMUlaTS 
to  eat  their  flesh,  nhicli  bu  no  maoner  of  ill  amell  when  the  bladder  b  oot."  Hr. 
Comfort  ( Smithtoaian  Beport  1S7 1 .  p.  304)  miggests  relative  to  the  bIchII  of  »  Aank  foood 
ia  A  mound  by  him,  that  it  prolMbly  was  attached  to  u  medicine  iMg. 
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Biipilar  to  thoae  tued  by  savage  races  everywhere.  The  fluding  of 
copper  axes  (Fig.  10),  too,  iudicat«s  do  great  advaocement  toward  civ- 
ilization, for  there  are  more  inataaces  on  record  of  articles  of  tliis  metal 
foond  in  the  haada  of  the  Indiana  thaa  in  the  mounds.  The  fact  is, 
but  little  copper  lias  ever  been  foond  in  the  moonds,  aod  it  is  absurd  to 
contend  that  the  few  specimeDS  met  witli  show  that  the  boilders  of  the 
moonds  habitaally  used  copper  implements  and  were  the  authors  of  all 
the  prehiatoric  mining  upon  Lake  Superior.  A  writer  recently  remarked 
in  the  Virginia  6azotte,that  "tliemonndsandold  grave-yarda  and  camp 
ing  grounds  of  the  prehistoric  races  of  our  country  have  been  pretty 
well  ransacked,  and  so  &r  all  tbe  copper  relics  found  in  the  Uuited 
States  pot  together  wonld  not  weigh  half  a  ton."  Dr.  Charles  Ban,  the 
best  authority  in  matters  relating  to  American  arebseology,  in  an  admira- 
ble paper  upon  AnoientAbori^nal  Trade  in  Iforth  Ameriea,' sa^a:  "The 
nse  of  copper  was  comparatively  limited,  and  cannot  have  exerted  any 
marked  iuflnence  on  the  material  development  of  the  natives."  Neither 
does  the  fact  that  some  teitile  Ihbric  waa  manufactured  by  these  i>eople, 
as  shown  by  the  spucimen  adhering  to  the  cop|>er  az  found  in  mound 
No.  2,  iiidieate  any  advance  beyond  the  aborigines  of  the  New  World 
at  the  date  of  tbe  discovery.  lu  a  paper  on  The  Textile  Fabrics  of  the 
Ancient  Inhabitanla  o/  the  Migtitaippi  FaUey,  read  before  the  American 
Aasociation  at  Boston  last  year,  tbe  author  showed  conclusively  from 
historical  soorcea  that  textile  &brics  of  some  character  were  mauafact- 
nred  by  the  aborigines  from  the  lakes  to  the  Onlf  at  the  period  of  first 
contact  with  civilized  mad,  and  that  many  of  these  fabrics  (Fig.  10,  d), 
especially  those  made  by  the  village  Indians  of  the  Lower  Mississippi, 
surpassed  in  quality  any  specimens  yet  taken  ftom  Uie  mounds. 

Fmgments  of  bone,  teeth,  and  bom  fiom  Uie  mounds,  the  faithful 
representatiou  of  animals  left  us  in  the  pipes  of  the  monnd -builders,  and 
tbe  immense  animal  mounds  have  enabled  us  partially  to  reconstruct 
the  fauna  of  the  period  of  the  builders  of  the  mounds.  A  careful  exami- 
Datioii  of  recorded  f^ts  enables  us  to  present  the  following  list : 

ilattodon.(1) — Shown  in  scalptnred  pipes  trom  Davenport  monads, 
and  upon  a  tablet  fiom  a  mound  in  same  viduity.*  Bepresented  in 
immense  bas-relief  upon  prairies  of  Wisconsin.  A  tooth  was  found  in 
stratum  overlapping  a  mound  iu  Missoori.* 

Buffalo. — ProfesMir  Shaler'  says  that  tbe  buffalo  was  not  here  in  tbe 
time  of  the  mound-bniMers,  bnt  the  spinous  processes  of  this  animal 
have  been  foond  in  a  mound  iu  Dakota.*  It  is  represented  iu  the 
animal  mounds  of  Wi80on8iD,'.and  the  teeth  of  the  buS'alo  have  been 

*  SMiUuMmian  Btport,  tS72,  p.  350. 

>  Froettding*  DavmpoH  Aeadewti/  of  SeUnee,  Vol.  XI,  PUte  II. 
*Eislitk  Jumnal  Beport  PMbodn  MMtetm,  p.  45. 
*Ama:  Naluralut,  toL  4,  p.  150. 

*  Smitlaonlaii  Beporl,  1071,  p.  394.  \ 
•Lapbam's  Antiqititia  of  FFuoontin,  p.  69,  and  Plate  XLT,  No.  1. 
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fooQd  ia  the  drift  of  Maine.'  It  is  singular,  hovever,  that  this  aDintal 
is  not  represented  in  the  scnlptared  motmd  pipes,  yet  the  same  remark 
"  applies  to  the  moose,  the  poronpine,  tlie  rabbit,  Uie  Bicuuk,  and  other 
animals,  a  part  of  which  are  knovn  to  have  been  familiar  to  the  boildeia 
ot  Bome  of  the  moands. 

MooBe. — Perforated  teeth  from  moand  on  Saint  Oluir  IliTor,  Michigan.* 

Elk. — Bone  implements  from  mounds  of  Ohio,*  and  from  mouods 
Noa  1,  3,  6,  and  15,  Kaples,  111.  The  bead  of  the  elk  is  also  faitb- 
folly  represented  in  a  scnlptared  pipe  from  Ohio  moond.*  Skull  of  elk 
found  by  Sidney  S.  Lyon  in  a  moond  in  Dnion  County,  Kentucky.* 

Deer. — Bones  found  by  Prof.  F.  W.  Putnam  in  a  moond  on  the  Wa- 
bash Biver,  Indiana.*  Bones  fonnd  by  the  writer  in  mounds  Noa.  6 
and  7,  Naples,  III.  Awla  made  from  bone  of  deer  found  by  Sidney 
a.  Lyon  in  Union  Ooanty,  Eentaoky.^  Bom  found  in  a  mound  at 
the  same  place.* 

Bear. — Fragment  (head)  from  sculptured  pipe  found  in  Ohio  mooni^* 
Drilled  t«eth  from  same  monudi."*  Drilled  teeth  and  radius  from  Uliaois 
mooud."  Bouea  fonnd  by  ProC  F.  W,  Putnam  in  a  mound  on  the  Wa- 
baxh,  Indiana.'* 

Wolf. — Sculptured  pipes  flrom  Ohio  monnds."  Drilled  teeth  from 
same  mounds."    Skull  of  prairie  wolf  in  moond  in  Dakota." 

l>og. — Skull  from  moond  in  IlIlnoi8.>* 

Panther. — Fragmenfof  pipe  fixtm  Ohio  monnd,"  also  a  pipe  fromDa- 
venport  mound.**    Teeth  found  in  a  mooud  in  Kentucky." 

Wildoat. — Soulptnred  in  Ohio  pipes,**  and  drilled  teeth  from  same 
mounds." 

>  JflMT.  NaUralM,  vol.  1,  p.  S68,  note,  and  ToL  6,  p.  96,  note. 

*Sixlk  Annual  Seport,  Ftaboig  Mtaaitm,  p.  IT. 

•Bqaier  and  Davis,  Jaeioat  MonitwttnU,  p.  290,  Y\g.  lift. 

*  Sqnitf  and  Davie,  Andtnt  MonnmenU,  p.  267,  Pis.  16L 

•<8iu<l«(mlm  fqwrt,  ISTV,  p.  39C>. 

•Fovtei'a  JVeMilorio  fioMt,  pp.  137, 13& 

■fimJlWaisa  Brpart,  1870,  p.  30&. 

■Aid,  p.  403. 

•Squier  and  DavU,  AnMvnt  JfoaMwab,  fa,,  p.  S71.  Fig.  189;  FOmt  (Mpt,  pu  430 
Fig.  60. 

"Bqnier  and  Davis,  Anetent  ilofnmtnit,  p.  234,  Fig.  131. 

"  AwoMd  Annal  Btpcrt  Paabodf  Untum,  pp.  15, 16. 

"Toater'a  PrAI*l«rto  Baeei.p,  137.  BeprsMnted  io  the  animal  mvnndaofWisMNariB- 
l^jiht^m'n  AnOquilitt  of  fPiMvittiii,  pp.  65, 70  and  Plate  XLV,No.4;  Sqnier  and  Da. 
via  AneiailMmimmeaU,  p.  130,  and  PI.  XL  III,  Ko.  8. 

■*Sq[iieraDdDBviH,^iu)(nitirMamM(i,  p.  871,  Fig.  19Q;  Rfail CMp*,  p.  431,  Fig.  T4. 

"BquierandDavia,  JndaU MonummU,  p.  234,  Fig.  131. 

u^atiiUonJan  Bnpttrt,  1871.  p.  394. 

^^Stoond  JanBdl  Report,  Pedbods  JfMMMt,  p.  16. 

"Sqaier  aod  Davis,  Andmit  Jfoaannita,  p.  257,  Fig.  100. 

Trocdtdingt  Datimport  Joad.  of  Scitmee,  vol.  1,  PL  lY,  No.  IL 

"SmUh4oniaH  Seport,  1870,  p.  403. 

«Squier  and  DavU,  Aneient  MontmenU,  p.  S57,  Figs.  156,  ISA,  UO. 

«/(l.,  p.  234,  Fig.  131 ;  Flint  Chip*,  pp.  452,  430. 
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Baeeoon. — ^Fragment  of  pipe  from  Ohio  mound '  aod  pipe  from  moand 
No.  3,  Naples,  HI.    (Ante,  p.  — ,  Fig.  — .) 

Optmum. — Booes  found  by  Prof.  Putnam  in  a  moond  on  tlie  Wabasli 
River,  Indiana.* 

Seaver. — Three  scolptnred  pipes  fhim  Ohio  mounds.*  Bones  fonnd 
in  mound  Ko.  7,  Naples,  III.    Sknll  found  in  monnd  in  Dakota.* 

Mmhrat. — Skull  in  mound  in  Dakota.* 

Otter. — ^Fragment  of  pipe  from  Ohio  moond.* 

Mink, — Either  this  animal  or  the  weasel,  which  is  very  similar  in 
fcam,  is  represented  in  an  animal  moond  of  Wisconsin.^  Some  of  the 
animal  forms  represented  in  moonds  are  easily  reoogoized,  while  others 
are  hard  to  deteimlne.  For  example,  Bqaier  and  Davis  aa;  of  one :  *'  It 
human  flgore."* 
may  have  been  intended  to  represent  a  bird,  a  bow  and  arrow,'or  the 

SkmA, — ^Fragment  of  skull  ftom  moond  Na  6,  Naples,  IlL  {Ante,,  p. 
— >,  and  skoU  fonnd  in  monnd  in  Dakota.* 

SgfUrreL — ^Mound  pipe  ftv)m  Ohio."  From  the  marking  on  the  side  It 
may  be  that  this  spetumen  was  intended  to  represent  the  flying  squirrel, 
Fteromga  voUuselta. 

Gopher  {^ermopkUui  FranJclini)  Sabine. — Obiomonnd  pipe."  Several 
species  of  this  family  are  so  nearly  allied  that  it  is  not  certain  which 
was  intended  to  be  represented. 

Manatee. — Seven  sculptored  pipes  from  Ohio  moonds." 

Walrui. — Pipe  from  Ohio  mound." 

AlUgator. — Drilled  teeth  found  in  Ohio.'* 

TurtU. — Pipe  from  Ohio  moond."  Pipe  from  mound  No.  2,  Naples, 
HL  [Ante,  p.  — ,  Fig  6.)  Bones  foond  in  moond  on  the  Wabash  Biver, 
Indiana,  by  Prof.  F.  W.  Pntnam."  Bepieeented  in  animal  moonds  of 
Wisconsin." 

■  ITtal  CJUtM,  p.  430,  Fig.  68. 
•Foalet**  FrMtorte  Bmm,  p.  137. 

■Squieruid  Dftvia,  Jaolmt  ifoMMMMtt,  p.3S7,  Fig.Ufi;  FUKtCkipt,  p.  438,  Fig.  03. 
*amitkm>iamBtim1, 1871,  p.  399. 
•  AdtlwrnlHi  figwrl,  1S71,  p.  3M. 

•Stinlerkud  Davi^  Jaoimt  MoKwmenti,  p.  857,  Fig.  156. 
tLkpluin'a  JMii^MitiMo/  Wi»of>aM»,  FUte  XXIX. 
•Sqnler  ud  Davia,  Aueitrnt  Mouxmemf,  p.  13D. 
•SmUlMmiam  Bifort,  IHTl,  f.  394. 
w^tel  CUjM,  4^  Fig.  e&. 

>>8qiii«rftndD»Ti>,.lac<«aljrwiWMUt,Fig.  157;  fTl>l  CMp*,  p.  4Sa,Flg.  61. 
"Sqnfer  and  DAvii,  J«drai  JTmuMuati,  pp.2&l,  2S8;  Fig*.  l-'iS,  154 ;  matCMp«,p. 
4S9,  Fig&  66,  66. 

>■  6qiii«r  and  Davla,  .iiMlmt  Mo*Mmmt»,  p.  S7t,  Fjg.  193 ;  FHat  CMp*,  p.  439,  Fig.  67. 
"Sqoier  and  Davia,  J)id«al  JfonuNOTlt,  p.  382,  Fig.  197. 
»FliMt  CUpi,  p.  423,  Fig.  43. 
■•FosteT'i  FrdMorie  Ba«-,  p.  137.       . 
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Frog. — Scnlptoied  flgore  in  mound  pipe  of  DaT«Dport  collection,'  and 
pipe  bJteu  from  moond  "So.  8,  at  Naples,  111. 

Toad. — Sculptiund  flgore  in  monnd  pipes  of  Ohio.* 

Serpent. — Coiled  around  Bculptored  pipes  from  Ohio  monuds.*  B^ 
resented  in  an  immense  earthwork,  Adiuns  Owmty,  Ohio,*  and  in  tbe 
animal  monnds  of  Wisconsin.* 

RatfUeaake. — Carved  on  Ohio  pipes;*  carved  figure  fonnd  in  Ohio 
moond/  and  flgoiea  carved  on  sb^ls  found  in  mounds  of  Tennessee.' 

XtMrd«.— Bepreeented  in  animal  mounds  of  Wisconsin.* 

SkelU, — Many  marine  species  have  been  exhumed  &rom  the  moonda 
The  oat»ia,/tilfiur  pervernu  of  Lamarkf  the  oliva,  marginella,  and  natiea, 
and  probably  atrombut  foond  in  mounds  of  Ohio."  Splendid  specimn 
o[  A  fulgur  perverttu  taken  from  moand  ISo.  Ijlfaples,  111.  LaigeuiuD- 
bers  of  these  have  been  foond  in  mounds  near  the  moatb  of  the  Illinois 
Biver  by  the  Bon.  William  HcAdams,  many  of  vhich  were  exhiMted 
by  him  at  the  Boatoo  meeting  of  the  Amfirican  Association.  Shells  of 
the  common  mussel  were  found  by  the  writer  at  the  base  of  moond  "So. 
3,  Naples,  III.  Great  numbers  of  beads  made  from  the  apedee  wiargix^a, 
otiva,  and  natica  have  been  found  in  the  mounds."  Of  fluviatile  species 
the  mounds  of  <-<hio  have  furnished  vnio  eUtptieue,  reetut,  termeoetUf  and 
ovatvs,  *'all  existing  at  the  present  time  in  the  neighboring  streams."" 

Btiid  eagle. — Scnlptnred  pipe  from  moond  Ko.  8,  near  Naples,  HI." 
.  Eagte.^* 

Sawi. — Scolptured  pipes  from  moonda  of  Ohio." 

Owl. — Three  species,  viz :  *<  Great  owl,  homed  owl,  and  the  little  owl' 
are  recognized  in  the  scoltpured  pipes  from  the  Ohio  mounds.** 

Turkey  buezard  (Carthartet  aura), — Scolptured  pipe  fmm  monnds  of 
Ohio." 

Wild  turkey. — Bones  foond  by  the  writer  in  mounds  Nos.  6  and  7, 
Naples,  IlL 

1  BroeetdingM  Dawwyort  Ai»demt  of  Mmot,  vol.  1,  p.  118,  ud  Plato  IV,  Fig.  5. 
•Sqiiier  aud  DmvlB,  J«<«mI  J/oiiMMratt,  p.  368,  Figa.  V^  184,  185. 
■Squier  and  DavlB,  AwiaA  JfoawMnb,  pp.  248,268,  FtgB.  143,  ItKL 
«/«(.,  p.  96,  PUte  XXSV. 

*Lapbum'B  JNlffwJHM  of  H1k<mm(ii,  pp.  37,  38. 
•Sqaier  and  Davis,  Jaoiaitt  Mo%wma»U,  &o.,  p.  888. 
»/d.,  p.  876. 

•Fifi\  JiMiMt  Bi^ort  Peabodj/  Miii»m,  pp.  17,  18,  and  M.,  vol.  S,  p.  89. 
■Lapliaai's  Antiqidtiet  of  TRtoonrin. 
uiSqaier  aod  Davia,  Jnaimi  MonunmU,  p.  283 ;  Fostoi'B  FnkUlorieEacet,  pp.  £34,  S3&. 
>■  Sqnier  and  Duvis,  AnaienI  limuimetdt,  p.  S33. 
.u  Squier  aud  Davis,  AncitHt  Uonvmaitg,  p.  384. 
"Bquier  aod  Davis,  AwAmt  MomtmewU,  p.  !£9. 
■*8qoier  and  Davis,  Ancient  Mantana^,  p.  70. 
"Sqaier  and  Davia,  JkcmnI  ifonHiiuiir*,  p.  SQ9,  and  Fig.  165;  Flimt  Ckip*,  p.  A 
Fit;.  60. 
"Sqnier  and  Davis,  JitoienlJfoniuMMb,  p.  1»9;  Flint  CVip*,^.  AXJ,  Fig,  57, 
"Bqoiocand  DaTis,  p.  260,  and  Fig.  171;  Flint  CMjm,  p.  427,  Y\%.  && 
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Prairi«  hm  ((Wpidonia  cupido),  Linn). — Scalptored  pipe  from  Ohio 
mosod.' 

Also,  pipe  from  Davenport  monndj  Iowa.* 

(^ail  (Ortgx  virffininniu). — Sculptured  moand  pipe  from  Ohio.* 

Tiytiean. — Scolptnred  pipes  from  Oliio  moande.* 

Parroquet. — Scalptored  pipe  from  Ohio  moand.* 

Cedar  Urd,  (Ati^liB  cedronm). — Scalptored  pipea  from  Ohio  moaod.* 

AroUow.^^cDlptared  pipea  from  Ohio  mound.' 

Night  Itertm, — Scolptnred  pipe  from  Ohio  mound.* 

Wood  dudt  [Aix  spoiua). — Head  scolptnred  open  Ohio  mound  pipe.* 

Prof.  0.  W.  Batler,  comparative  anatomist,  Champaign,  HL,  Teiy 
kindly  identified  for  me  the  bones  found  in  the  Kaples  mounds. 

From  Qie  foregoing  list  it  may  easily  be  surmised  that  all  the  ani- 
mals foond  in  the  Valley  of  the  Mississippi  npon  the  advent  of  the 
white  race  were  familiar  to  the  bnilders  of  mounds,  also  possibly  some 
whose  habitat  was  lardistant,  such  as  the  mastodon  and  walrus  of  the 
north  or  the  manatee,  the  toucan  and  tropical  shells  of  the  sonth. 

From  the  '*  finds"  in  the  Naples  mounds  we  can  plainly  see  that  con- 
enderable  commerce  was  carried  on  by  their  builders,  as  we  here  find  a 
shell  from  the  coast  of  Florida,  obsidian  from  Mexico,  lead  ore  from 
"Wisconsin,  copper  from  Lake  Superior,  and  mica  from  the  Alleghaniee. 
It  was  once  contended  that  the  great  age  of  the  mounds  was  shown  by 
the  fact  that  they  had  never  been  fonnd  upon  the  latest  or  lowest  rim 
terraces.  This  statement  has  been  disproved,  however,  as  in  more  than 
one  instance  io  the  west  they  have  been  found  upon  the  lowest  terrace. 
The  largest  mound  explored  at  Naples  is  in  the  low-lands  upon  the  very 
brink  of  the  river.  Man  naturally  selects  elevated  positions  tor  burial 
'Bites.  Mounds  of  observation  would  be  built  upon  the  highest  points, 
while  other  mounds,  whether  for  houses,  temples,  or  for  whatever  pur- 
pose they  might  be  built,  would  as  a  mle  be  placed  beyond  the  reach 
of  overflows.  These  suggestions  enfBciently  account  for  the  usual  ab- 
sence of  these  ancient  works  upon  the  low-lands  along  the  rivers. 

This  locality  is  also  rich  in  finely-worked  stone  implements.  None, 
however,  have  come  fttnn  the  mounds,  bat  some  of  Uie  finest  articles 
of  chert  were  found  a  few  feet  below  the  surfoce  at  the  foot  of  the 
bluff  upon  which  the  eagle-pipe  moond  is  situated.    Below  this  about 

'Flint  Cftip*,  p.   435;  Fig.  61. 

■  Pn>«MdiHgt,-Dmatfitrt  Jeademg  of  Seternw,  vid.  1,  Plata  IV,  Mo.  14. 

•FliMi  diipt,  p.  425,  Fig.  60. 

*8qiiier  and  Davit,  Ancient  JTMrnwnf*,  pp.  260,366,  Figs.  169, 17B;  Flint  Chipi,  p. 
4X6,  FigB  53,  66. 

*SqaieraDdDaTii,^ii(«iit3f<nnuiMiiti,  p.l»6,  andFtg.  173. 

•  Sqaler  and  DbtIb,  Aneiatt  JVomnwnt*,  p.  266,  and  Figs.  173, 174 ;  Flinl  Chipt,  p.  424, 
Rg.  48. 

TgqaJerandttevis,  Aneitnt Monnm*nU,p.260,  and  Fig.  167;  fTinlotipi,  p.424.  Fig. 
47. 

•SqnierMidDaTle,^iiot«nlJkrinia)ii«Rfi,p.2S9,Flg.l64;  Flint  Cftlpf,  p. 426,  Fig. 62. 

•Sqnier  aod  Davis,  .^nelmf  ifomtmmtt,  p.  260  aad  Fig.  168. 
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two  miles  waa  the  ancient  qnarry  from  which  the  chert  was  taken  to 
mann&ctare  kuires,  arrow-headB,  and  epear-heads.  At  the  base  of  the 
Burlington  limestone  bloff  are  fonnd  hundreds  of  ftagments  of  chert 
implements,  broken  and  cast  away  by  the  workmen,  amidst  thonsands 
of  chips.  The  material  was  obtained  from  the  nodules  in  the  limestone 
and  worked  on  the  spot,  bat  whether  by  the  ancient  monnd  folk  or  the 
more  modern  Indian  there  is  nothing  to  indicate.  In  an  old  book  called 
the  Navigator,  the  writer,  Patrick  Kennedy,  who  passed  ap  the  DU- 
Dois  Biver  in  the  year  1773,  says  '*The  Peoriea  wiDterisg-groiuid  'a 


a=j«3 


QzixirG 


e 


48  miles  from  the  Mississippi.  -  -  -  Pierre  Island  Is  some  dis- 
tance above,  near  which,  bom  a  hill  on  Qie  western  side,  the  Indiana 
procare  a  JUvke  or  arrow-stone,  with  which  they  make  their  gun  flints 
and  point  their  arrows."  On  an  old  map,  ftamisbed  to  Grovemor  Ed- 
wards in  1812  by  John  Hoy,  a  Frenchman,  is  found  a  creek  marked 
Pierre  d,  la  FIdche.  In  a  letter  to  the  Secretary  of  War,  May,  1812,  Gov- 
ernor Edwards  called  this  creek  the  ArrowstOne.  It  is  now  known  as 
Flint  Creek.    The  French  no  doubt  derived  the  name  from  the  IndisBS) 
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and  that  Pierre  A  la  Flicke  vtob  a  traaslaCion  of  the  equivaleDt  Algoa- 
kin.  With  these  facts  as  a  startiiig-iioint,  the  writer  fonnd  the  "  worli- 
sfaop,"  which  probably  bad  been  the  Bcene  of  busy  labor  for  centuries. 

Upon  thelHvuks  of  therirer  at  Naples  are  the  burjnug-groundsof  the 
modern  Indian,  in  which  have  been  fonnd  many  stone  implementa  inter- 
mingled with  ciTi]ize4  mannfactnres,  such  as  beads,  knives,  crosses  of 
silver,  and  other  articles  indicating  trafilc  with  the  French  during, 
probably,  the  latter  part  of  the  seventeenth  and  the  first  half  of  the 
eighteenth  centnries.     Some  of  these  articles  are  shown  in  Fig.  28. 

The  above  are  all  in  the  private  collection  of  Bichard  H.  Keener,  esq., 
of  Kaples,  111.,  who  first  gave  the  writer  information  relative  to  the 
former  exploration  of  monnds  in  the  vicihity.  The  pottery  cxhnmed 
from  this  ancient  cemetery  shows  that  it  was  the  common  burial-place  of 
the  race  that  bnllt  at  least  a  part  of  the  monnds,  while  the  above  and 
similar  articles  of  French  mann&ctnre  show  that  the  same  place  was 
need  as  a  borial  site  by  the  modem  Indian.  The  same  reason  that 
prompted  these  ancient  races  to  select  this  locality  as  the  resting-place 
of  the  dead  caused  our  own  people  to  locate  their  cemetery  within  a  few 
hundred  yards  of  the  ancient  one  and  npon  the  same  ridge,  just  as  the 
modem  city  occupies  the  ancient  village  site,  and  the  highways  of  travel 
follow  the  ancient  trails,  the  bones  of  races,  separated  by  thousands  of 
years,  in  time  mingle  together  and  molder  into  common  dust  1 


L  Piclognplw 


Haple*,  HL 


Though  not  immediately  connected  with  this  subject,  yet  possibly  the 
work  of  the  same  race  who  built  the  Nnplea  mounds,  attention  is 
called  to  foot-prints  and  other  marks  on  a  limestone  slab  found  in  a 
rock-shelter  on  (he  east  side  of  the  Illinois  Biver,  about  10  miles  below 
Eagle-pipe  mound.  This  skb  originally  formed  a  projecting  shelf  in  the 
rock-shelter,  bat  is  now  broken  off  and  stands  on  its  edge  at  the  opening 
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From  thosiimmit  of  tliiH  hill  one  has  a  grand  view  of  the  ralley  extcudiog 
north  nhotit  7  milon,  nnd  can  aeo  Ibo  locations  of  other  mounds  that  dot 
the  lii]l-tu]>.s  and  second  terraces  of  this  beautiful  and  produetivo  valley, 
and  thosti  along  Wolf  Creek  and  other  tributaries  that  empty  into  the 
White  Water. 


A.— TbeGlidwollMDnad,  Fnnktln  Co.,  lud. 

The  Eev.  J.  P.  MacLean,  of  UamiltOD,  Ohio,  claimed  these  so-called 
terraces  to  be  land-slides,  but  nckuowledges  those  surroundiag  tlH 
fortified  mound  ou  the  Temploton  Uill  to  bo  the  work  of  the  mooiMi- 
builders.    Sow,  the  terraces  surrounding  the  fortified  wound  on  Tern- 
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pletOQ's  bill  are  five  in  namber,  the  same  as  that  of  the  Glidwell  monnd; 
their  width  raiiges  from  21  to  30  feet.  The  distance  from  one  to  another 
is  from  CO  to  120  feet.  Again,  it  is  not  likely  that  three  terraces  sur- 
ronuding  the  same  hill  would  measure  the  same  in  width  and  ran 
parallel  with  each  other  from  one  side  to  another,  and  be  land-slides. 
Such,  it  will  be  noticed,  is  the  case  with  the  second,  third,  and  fourth  of 
those  surrounding  the  Glidwell  hill. 

Furthermore,  no  land-slide  has  been  found  across  an;  of  the  hills  or 
bluffs,  along  the  Whit*  Water,  without  a  break  at  least  every  hundred 
or  two  hundred  feet.  But  such  is  not  the  casein  any  of  the  above-meD- 
tioned  five  terraces,  which  measure  from  700  to  900  feet  in  length,  with- 
out a  break  or  gully,  and  they  are  sufficiently  wide  to  drive  two  road- 
wagons  side  by  side  from  one  end  to  the  other.  The  similarity  of  the 
two  fortified  mounds  is  almost  complete.  The  measurementa  of  the 
length  of  the  terraces  and  the  height  from  the  water's  edge  of  the 


Fig  I  — Coppor  bracelet  rroi 

Templeton  hill  was  not  taken,  but  the  Templcton  hill  is  much  higher 
than  the  Glidwell  hill,  and  commands  a  fine  view  of  the  White  Water 
south  to  Brookville,  where  the  East  and  West  Forks  unite  into  one 
stream. 

The  first  time  the  writer  visited  the  Glidwell  mound  was  in  April, 

1871.    It  was  then  15  feet  high  and  GO  feet  iu  diameter.    Mr.  T.  L. 

Dickerson  assisted   in    taking  these  measurements. 

TJie  composition  of  the  mound  is  of  fine  brick  or  com- 

k  jiict  clay,  which  has  been  brought  from  Wolf  Creek, 

valtuost  three-quarters  of  a  mile  from  the  mouth  of  the 

:;i-oek  and  one  mile  from  the  sumiuit  of  the  bill  or 

mound.     This  mound  was  covered  with  fiat,  shelly 

limestone,  one  overlapping  another,  similar  to  shingles 

Fio.  2.-Copper  TinR  upou  a  roof.    Over  this  was  a  deposit  of  loam  varj-ing 

from  Gbdireii  UouDd.    fj^^,  ij  ^  3  fget.    On  the  west  side  are  still  standing 

two  iron-wood  trees  about  13  inches  in  diameter,  also  a  large  maple.    On 
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the  north  side,  about  one-tliird  tbe  distance  u[>  tbe  mound  ia  a  la:^ 
maple  2J  feet  in  diameter.    On  the  east  side  are  large  beech,  maple,  and 
iron-wood  trees.    At  the  edge  of  the  mound  and  on  tbe  south  side  is  a 
stamp  of  a  large  maple,  very  much  decayed.     There  are  five  distinct 
strata  (see  vertical  section):  No.  2  is  5  feet  thick  and  of  compact  clay; 
Xo.  3  is  1^  feet  thick  and  is  composed  of  ashes  and  clay;  Ko.  4  is  S 
inches,  and  consists  of  ashes  and  coal ;  No.  5  is  2^  feet  thick,  and  made 
of  bnmt  clay;  No.  6  is  23  feet  deep,  and  composed  of  clay  and  bnrnt 
atones.    Between  the  strata  Nos.  4  and  5  were  three  hearths  made  of 
sand  and  limestone,  one  in  the  center,  one  in  the  northeast,  and  the 
third  in  the  northwest  part  of  the  mound.     (See  foregoing  sketch.  A.) 
In  June,  1879,  in  company  with  Mr.  T.  L.  Dickersou  and  Thomas  Glid- 
well,  the  writer  sunk  a  shaft  13  feet  deep  into  tbe  center,  and  in  the 
course  of  the  work  removed  oueskeleton 
with  several  fragments  of  pottery  and 
one  flue  copper  bracelet  (Fig.  1).    The 
copper  had  been  pounded  into  a  thin 
sheet  and  then  rolled.    A  similar  one, 
but  smaller,  was  found  some  time  after- 
wards by  Mrs.  A.  Crist  in  the  same 
mound,  and  is  now  in  Mr.  A.  W.  Bauer's 
collection  (Fig.  2).     The  above-men- 
tioned skeleton  was  6  feet  3  inches  be- 
low the  slabs  or  rock  covering  (base 
section,  center  figure,  head  to  the  east.) 
In  July,  imt,  the  writer  visited  the 
mound  in  company  with  Mr.  C.  W. 


Fia.  S.— Bone  anl  rrom  GUdwall  MDimd.  Fio.  i, — Arrow  point  ftxmi  QUdveU  MoosiL 

Buse,  and  commenced  a  trench  5  feet  wide  in  the  southeast  side,  aboat 
5  feet  from  the  huso  (base  section,  dotted  line),  and  trenched  to  the 
center.     When  witldii  3  feet  of  center  shaft  we  came  u|)on  and  re- 


PAPERS    RELATING   TO    ANTHROPOLOGY.  725 

moved  a  skull,  wliicli  wud  5  t'ect  fiom  the  top  of  tUe  mouud  and  3  feet 
below  the  roek  covering.    But,  etrauge  to  say,  no  other  part  of  the 
skeleton  could  be  found,  or  any  marks  of  decayed  bones.    After  the 
center  shaft,  was  reached  it  was  sunk  2  feet  deeper,  and  trenched  back 
to  the  place  of  beginning.     In  the  process  six  skeletons  were  removed 
in  a  very  good  state  of  preservation,  two  with  beads  to  the  east;  one  to 
the  south;  one  to  the  north;  oue  to  the  southeast;  one  to  the  northeast 
Over  one  skeleton,  whose  hea<l  pointed  to  the  east,  were  laid  two  others 
(see  base  section),  the  head  of  oue  to  the  south,  of  the  other  to  the  north. 
With  this  group  were  found  one  bone  bodkin  or  needle  (Fig.  3) ;  two 
arrow-points    ( Fig.    i) ;    several 
jn'eces  of  animal  bones,  with  a 
few  fragments  of  pottery  {Fig.  5). 
In  August,  1880,  in  company 
with  Mr.  J.  E.  Snider,  the  writer 
continued   his  investigation   by 
commencing  a  trench  on  the  west 
i^ide  about  1  feet  from  the  base 
(base  section,  dotted  lines),  and 
trenched  to  the  center  shaft,  re- 
moving four  skeletons.     Three  of 
these  lay  with  their  heads  to  the 
east;  one  with  the  head  to  the 
south,  or  rather  a  little  to  the 
Fro.  6  -Potierj  fmm  Giiiiii«i!  Uonnd.  southea8t(86e  base  plan  of  sketch 

A).    With  tlic  yi-oup  "|'  three  were  found  several  pieces  of  pottery,  one 
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burnt  disk  (Fig.  6),  one  pcadaut,  etchiogs  on  ono  fide,  diiigmial  lines  on 
reverse  (Fig.  7).    The  six  skeletons  reiuured  witli  Mr.  liuxie's  assistauce 


Fia,  7— Pendint  from  OlldwoU  Mouod. 

were  6  feot  9  inches  below  the  rock  covering.  Tlie  fonr  removed  witli  the 
aid  of  Mr.  J.  B.  Snider  were  SJ  feet  below  the  rock 
protectiou,  near  the  enter  of  tfie  mound. 

May  10, 1881,  tbe  Eev.  C.  W.  Hargett  and  Mr.  R 
Oaborn  helped  to  opeu  a  trench  C  feet  wide  on  the 
south  side  of  the  mouod,  and  2  feet  below  thesarfiice 
surroaiiding  tbe  mound  (see  base  plan  of  first  sketch 
A, — (lotted  lines),  and  continued  to  the  center  shaft 
At  this  time  were  removed  four  skeletons.     With 
the  second  skeleton,  under  tbe  lower  Jaw.  were  fonnd 
two  bea<la  (Fig.  8)  uiade  of  tbe  uith  shell,  split  deer 
or  elk  bones  (Fig.  9),  and  a  few 
chips  of  dint,  or  chert.    The  flrct 
skeleton  was  4  feet  below  the  rock 
protection;  the  second  4  feet  7  in- 
ches; the  third  G  feet  6  inches;  tbu 
fourth,  near  tbe  center,  was  6  feet 
10  incbea  below  the  protection. 

August  23,  1881,  by  the  assist- 

-      ,        „  ,,     ,„     ■.-,  FiQ.  8.-B«rf  Bnim  GIU- 

auce  of  the  Rev,  U.  W.  Hargett,  weu  uonnd. 
Lewis  Mullien,  and  William  Hippanl,  an  infant  skele- 
ton was  fonnd  7  feet  below  tbe  rock  covering,  and  a 
little  north  of  tbe  center  hearth,  in  a  dire«:t  line  wiih 
tbe  northeast  and  northwest  hearths.  (See  base  sec- 
tion.) Over  this  skeleton  ha4l  been  placed  two  large 
flat  stones.  Tbe  bones  were  very  much  decaye«l,  so 
Flo. e.-ciirTtchip from  ™"<'li  ^^  ^^at  tbcro  could  be  removed  only  a  few  trag- 
Giidwoii  Uguod.  ments  of  the  skull.    The  skeleton  measured  in  length 

3  feet  li  inches.     No  ornaments  of  any  kind  were  funnd  wiih  this  skele- 
ton.   It  lay  with  the  head  to  the  east.    To  the  east  of  the  skeleton,  a 
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small  stouo  hearth  was  discovered,  made  of  small  roand  atones,  princi- 
pally Bandatone.  August  29,  1881,  Mr.  A.  W.  Butler  and  Eev.  D.  B. 
Moore  comtueuced  near  the  center  auil  trenched  to  the  west  side,  follow- 
ing the  old  trench  made  by  the  writer  and  Mr,  J.  E.  Snider.  In  doing 
BO  tbey  removed  three  skeletons  or  parts,  one  lying  with  the  head  to  the 
north,  one  northwest,  and  one  northeast.     (See  base  section.) 

September  5, 1881,  with  the  aid  of  Mr.  A.  \V.  Butler,  digging  was 
commenced  again  at  the  place  where  Mr.  Batler  and  Moore  left  off, 


Via.  10.— SUte  "gorgtt"  tma  Gtldwell  Moand. 
and  continDcd  to  the  north  and  east;  two  skeletons  were  removed 
one  with  the  head  to  the  northeast,  one  with  the  bead  to  the  east,  and 
one  overlapping  across  the  middle  the  one  whose  head  pointed  to  the 
east.  A  flue  gorget  (Fig.  10),  about  one-fourth  of  a  large  celt,  some 
figments  of  pottery,  and  animal  bones  were  found. 

September  12,  188),  the  same  party  again  visited  this  monnd  and 
continued  investigations.  Two  ekeletons  were  removed,  one  with  the 
head  to  the  north,  one  with  the  head  to  the  east.  (See  base  section.)  A 
stone  hearth  was  found  iu  the  northwest  part  of  the  mouud.  This  hearth 
was  made  of  small  bowlders.  A  little  north  of  the  covering  of  the  infant 
was  removed  a  skeleton  of  an  adult,  protected  similarly  to  that  of  the 
infant,  the  head  pointing  to  the  south.  The  skeletons  removed  by  Mr. 
Butler  and  the  writer  were  from  5J  to  0  feet  below  the  rock  covering. 
The  ftagmeiita  of  pottery  removed  from  this  mound  bore,  no  ornamental 
etchings  or  moldings  upon  them.  They  were  unglazed,  both  exterually 
and  internally,  and  were  made  of  fine  quartz  sand  or  pulverized  quartz, 
pulverized  shell,  and  fine,  compact  clay.  The  bono  bodkin  ia  evid 
made  from  tlie  bono  of  the  deer.    The  only  parts  of  the  abovc-i 
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^    -i«  I  :.~waiay^i  wi-_..^a:u  *"**  Perforation  m  spoha 
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of  F»v,-,  Co==:t.  '*"»»  "Wi  JMDfag,  TowMwU 

UK  Em  Fort  of  Wb;>  Wai„R,v„i.  .  i_ 

•«£  w  .  8oo,he„  dmcsioo  ,h™,g|,  w^  f^  '^°°''''  '-"""a,  flo.. 

fonn  th,  WhiM  Water  whKh  n,  J  i„  I  ^,J^"'  ^"'-  T'^e  oniM 
«»tben,  par,  of  the  ,ow„hip  anffl?,^^th""'°°™""»»  «"> 
lioe  near  the  sootbeast  conier,  ibeoce  sooilV^  "■•  >»Mbern  boondaij 
the  Ohio  River  near  La.ren^^ll^.^'^.n'r'"'""™'"™  '"to 
une,  are  „oted  for  the  richness  ofX  .J  ,a„nr  "'"'  ""■''  "''°- 
barof  „„„„d„  worltsbops,ce,aete«erL,r«'  '":,■■.''''' «'<»'-'»»- 
.he.r.pperat,d  lower  te™es  from  their  L^l  ,?„'"'"""'  "I"" 

to  the  towaspip,  .„u  sectioos.  A„d  iu  1^^^^^""  ""  ""'»•<'« 
the  .nn-ey  and  descriptio,,  of  e„ch  st,„«„,eTs"^  ™"^'  "  "'"  »» 
«f  the  map  all  the  ancieot  «tr„cln,e"r.>  hi?  ,™;  '^''"  '^  "»  ""' 
cnlty  whatever.  >  "*  """"i  withom  auj  diffi. 

In  a  paper  read  before  the  Brookville  X«i„™i  v,    .    ■ 
wmer  touched  upon  the  n,„u„,,s,  wo  k,h„r^J?  .    ™'  ^'"»'  "■•■• 

..on  Of  BrookviHe,  Spriugtield,  Ea^h  "„d  F    ,Md  ?.'r;  *'■■  °^ 

bn  County.    The  socielj-  appointed  a  cotortS  ,1  „"''"' ^'^- 

^ap  Of  the  county,  ioeate  each  -"Cn^ZZ  a  2X7^! 
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As  tliis  committee  lias  not  made  a  rex>orti  in  this  communicition  ^11  be 
presented  the  latest  survey,  vLich  inclades  the  townships  mentioned 
above.  The  distance  from  Brookville  to  monnd  No.  80,  the  most  north- 
ern here  described,  is  16  miles.  The  townships  of  Liberty,  Center,  and 
Union,  of  Union  County,  have  been  only  partially  investigated.  Several . 
tumnli  are  said  to  exist  within  these  townships,  but  the  exact  location 
is  not  known.  Just  east  of  Brookville  is  a  very  high  hill,  whose  head- 
land jats  ont  to  the  river,  and  fixim  the  apex  of  this  hill,  one  looking 
sooth  has  a  grand  view  of  the  White  Water  below  the  junction  of  the 
two  rivers,  and  of  a  few  of  its  tributaries,  for  several  miles.  To  the  west 
and  northwest,  np  the  beautiful  vftlley  of  the  West  Fork,  the  eye  be- 
comes tired  with  the  picturesque  landscape  of  the  whole  valley,  whose 
second  and  third  terraces  are  dotted  o'er  with  ancient  earthworks,  both 
single  and  in  groups.  Again,  looking  north,  up  the  East  Fork,  we  be- 
hold another  enchanting  scene,  whose  lofty  hills  hug  close  the  clear 
waters  from  either  side  as  it  winds  its  way  through  the  fertile  valley 
and  along  its  course.* 

The  writer  has  spent  many  pleasant  hours  investigating  the  last  rest- 
ing places  and  other  structures  of  a  people  who  once  spent  their  time 
here  in  fishing  and  hunting,  and -in  the  cultivatioB  of  the  cereals  upon 
which  they  partly  subsisted. 

Mound  No,  2  is  in  Sec.  5.,  T.  9  N.,  R.  2  W.,  near  the  southwest  comer 
of  the  sonthwest  quarter  section,  almost  directly  opposite  the  bridge 
that  spans  the  river  at  the  base  of  the  bill,  on  the  west  side  of  the  river, 
and  between  two  ravines,  one  on  the  north  and  the  other  on  the  sonth 
side  of  the  hill.  This  is  known  as  the  Teropleton's  Fortified  Monnd, 
an  account  of  which  was  given  by  Edgar  Quick  in  the  Smithsonian  Re- 
port for  1879,  and  by  Dr.  Bufos  Bayman  in  the  Geological  Report  of 
Franklin  County,  Indiana,  of  1869.  The  Doctor's  report  is,  to  some  ex- 
tent, incorrect,  so  far  as  the  description  of  the  work  is  concerned.  This 
tnoaod  is  on  the  top  of  a  very  high  hill,  not  less  than  375  or  400  feet  high. 
It  is  built  on  a  plateau,  back  i'tom  the  apex  of  the  hill  at  least  600  yards, 
and  partly  surronnded  by  a  semi-circular  wall  on  the  east  side  and  a  ditch 
OD  the  west.  The  semi  circle  extends  across  the  platean  from  the  raviDe 
on  the  norih  side  to  the  ravine  on  the  south  side.  This  semicircular  wall 
is  very  distinct,  measuring,  in  some  places,  3  feet  in  height.  The  ditch 
on  the  inside  of  the  wall  was  formed  by  the  removal  of  the  dirt  to  con- 
stract  the  wall.  It  measures,  in  some  places,  from  2  to  2J  feet  in  depth. 
If  there  was  a  wall  of  any  desrription  on  the  west  side  it  has  been  ob- 
literated. About  250  yards  on  the  west  side  is  a  very  wide  ditch,  from 
9  to  10  feet,  symmetrical  from  one  end  to  the  other,  and  abont  3  to  4  feet 

* Ur.  C.  C.  fio^ce, ou  bis  map  aho wing  tbecessiotiB  of  land  by  Indian  tribes  tothe 
United  States,  in  tbe  anonal  report  of  tbe  Bureau  of  Etbnolog;  for  1879-1680,  laya 
down  tbejunetion  of  tbe  East  and  West  Forks  just  soutb  of  Conneraville,  and  about 
midway  of  the  lines  of  the  old  boondary  line  and  the  12-niiIes  purchase.  This  is  a 
mlstalce.    Tbe  two  forks  nnite  within  the  territory  knowo  os  tbe  Wayne  pnrchaM. 
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■na-  ^  jsnw-iiif  HHue  very  large  trees.    Bur- 
nt ^KBH^  ^■^MBCtog  some  distance  np  ti» 
t  a3  sMiiif  -a»  With,  thenoe  passing  aroQDd 
e  np  the  raviDe  oo  the 
r  m  Tidtb  from  20  to  40  feet, 
»  UU  the  distance  is  60  to  75 
I  from  600  to  800  yards. 
L  bat  little,  only  a  few  giilli» 
I  3)  BUT  ikar  symmetiy.    The  whole 
EST.  tad  tms  are  growing  npon  the 
!Qi»  27IM  4  to  4^  feet  in  diametet;  in 
li  3it  Giiilwell  Portifled  MoQnd,<iritk 
1  -vay^  >r  vcmkb.    The  constrnction  of  these 
r  -*rku»  tiai  diicb,  is  coucln&ive  evidence 
[  IB.  aaatmi  fortification.    Tbe  original 
m-  ^  the  several  strata,  is  10  feet, 
■r  ^  MW  4t  n^    li  »  csaipoaed  of  brick  clay,  ashes, 
tLt  Miwi  .BH  KMK  i«dly  aotllated  by  cnriosity  seeli- 
^  .  w«B  -zun^i  ic:  jg— iocaoQtJy  and  broken,  which 
A   .--K  an  Mau£  kaw  been  removed  intact.     Mr. 
«jw  -Tjws  jrvK  JL'Tcfcaa  is  ibe  stndy  of  archieology,  in- 
tr.  a  is^ftn.  'u  'A^  jMRtioos  in  which  tbe  subjects  were 
311.  -a^  ::Kr  ^""^  T^aiwd  pnMDiscnonsIy  throngbont  that 
WHW  v^mi.  liw^  >«■  BatiUtetl,  and  all  within  tbe  clay 
K  ■=-~rnm.     Be  Lwwtf  r^mved  several,  but  notknonr- 
;  -^is  iin9«r>v.  jhtv  wen  broken  into  fr^meota  in  his 
L.  ifwi  rtiMiiiiat  Dkm  of  no  valne,  he  threw  thetn 

I  tt  ^f  BJWii'  sir.  TOBaissBBdistnrbeil.    This  will  afford  an 

a  of  the  remaining  objects  which 

Fkm  this  mound  there  is  a  good  view  of 

t  ZM  Tvr  imtt  fff  t^  White  Water,  also  mounds  1, 

V      »•*'•>«  ^•»  *■"*  *"*''  **  **  rirer,  aboat  one-half  mile  north, 
'.^n!!!^'  -T  ■;**.  i.Z  f  S-  B.  -  W_  midway  of  the  west  part  of  the 
fftOBL  4.  «■  Hr-  George  Templeton's  farm.    This 
m  rUL  bft^way  ap  the  hill,  in  the  center  of  a  <le- 


H  ^MKh   ^1"   $>!•>!«' 


nf  a  bdn)f«hoe.    Above,  below,  aud  o 


■  -w  -  Liiinrr  ;5  !«*-  *b«i  »*>*  same  angle  of  descent  as  that  of 
*^*'        "!/*'"  L.     Tlll^  » i^  «■'}'  ™ound  the  writer  bas  ever  seen 


>i^  ao^n?        ^^,rrto«rt  ««»w  of  "•«  southeast  quarter  See.  9. 
3">"****  —.  j^  i^^aa»  farm,  on  the  second  terrace  fonna- 

\  l"^*-  ■     *  ^  _«  «i«Kt  *  fee*  high,  with  a  base  diameter  of  00 

-Mk    *^'*'^.^^  t—  gpaul  eoltivatioQ  for  aboat  forty  yean, 

fig;  Ml  ^  ^  A  few  more  years  will  level  it  with 
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the  sarronndiDg  earth.  As  to  whetber  bones  of  any  description  bave 
ever  been  foiiDd  in  tbis  monod  during  tbe  processor  tilling  or  otherwise 
no  information  can  be  obtained.  Mr.  James  Bucker,  when  liviDg,  secured 
a  great  many  arrow-points,  axes,  &c.,  from  the  field  in  which  this  monnd 
is  located. 

Nomber  5  is  in  T.  9  N^.,  R.  2  W.,  near  the  eoatbwest  comer  of  the 
Boathwest  qnarter  section  2,  on  Mr.  James  Logan's  farmland  on  the  high* 
est  terrace  formation,  on  the  west  side  of  a  small  creek  that  rans  throngh 
the  farm  and  empties  into  the  sonth  fork  of  Templeton's  Creek  at 
Locks  Chapel.  This  monnd  is  4  feet  high,  30  feet  in  diameter  at  the 
base,  and  is  composed  of  fine  brick  clay.  From  this  monnd,  looking  to 
the  east,  one  can  see  monnd  Ko.  6  in  the  northeast  corner  of  the  south- 
east quarter  Sec  1,  T.  0  N.,  R.  2  W.,  which  is  also  on  one  of  Mr.  James 
Logan's  farms,  on  the  highest  terrace  formation.  This  monad  is  4  feet 
high,  with  a  base  diameter  of  4U  feet,  and  is  composed  of  brick  clay. 

Number  7  is  in  T.  9  N.,  B.  1  W.,  Sec.  6,  midway  between  the  east  and 
west  quarter  section  lines,  of  the  sontheast  qaMter,  and  only  a  few  rods 
from  the  north  quarter  section  line.  The  height  is  4J  feet,  Ute  diameter 
at  the  base  30  feet,  and  it  is  composed  of  brick  clay. 

Number  S  is  in  T.  9  TS.,  B.  1  W.,  Sec.  5,  near  the  northwest  comer  of 
the  nortbweKt  quarter  section,  close  to  the  Billingsville  and  Springfield 
pike.  The  field  in  which  this  tnmnlns  stands  joins  the  pike,  and  is 
known  as  the  monnd  field.  The  height  of  the  structure  is  6^  feet,  the 
diameter  at  the  base  50  feet,  and  it  is  composed  of  brick  clay, 

Number  9  is  in  Sec.  35,  T.  10  N.,  B.  2  W,,  in  the  southwest  comer  of 
the  northeast  quarter,  on  the  north  side  of  the  south  fork  of  Temple- 
ton's  Creek,  on  the  highest  terrace  formation,  and  on  Mr.  Mark  Mal- 
lieo's  farm.  The  height  is  5  feet,  the  diameter  at  the  base,  45  feet,  and 
the  composition  compact  clay.  - 

Number  10  is  in  the  same  section,  nori^east  of  No.  9  but  a  few  rods, 
on  tite  same  farm.    The  composition  is  compact  clay. 

Number  11  is  a  circle,  in  Sec.  26,  T.  10  N.,  R  2  W.,  midway  between 
tbe  north  and  the  sonth  quarter-section  lines  of  the  northeast  quarter, 
and  10  rods  from  tbe  west  quarter- section  line,  on  the  side  of  the  south 
fork  of  Templeton's  Creek,  and  on  Mr.  Henry  Fry's  farm.  Tbis  circle  is  80 
feet  in  diameter  and  242J  feet  in  circumference.  The  embankment  form- 
ing the  circle  is  2^  feet  high.  Uu  tbis  embankment  are  hickory  trees 
from  3  to  3J  feet  in  diameter.  Within  the  circle  or  embankment  there 
is  not  a  tree,  but  ont«ide  of  it  on  every  side  are  heavy  woods.  This 
circle,  like  others  examined,  was  constructed  for  protection  to  the  dwell- 
ing, and  not  for  an  arena  in  which,  or  around  which,  were  perfortueil 
various  ceremonies.  Probably  it  was  not  constructed  for  a  protection 
daring  a  war  among  the  tribes ;  but  after  the  erection  of  the  dwelling  the 
savages  dug  this  circle  Jnst  inside  of  their  bnilding,  so  that  in  case  of 
rain  the  water  would  be  carried  off  and  not  mn  within,  thns  secnring  to 
the  occnpant  a  dry  and  comfortable  floor.    Otherwise,  the  ground 
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wlthiD  beiag  tramped  down,  would  be  lower  tian  tbat  oatside,  and, 
wben  it  rained,  the  water  would  run  within  the  wigwam  and  make  a 
wet  and  disagreeable  floor.  Their  coDceptions  were  acute  to  all  the 
comforts  of  life,  for  we  see  in  all  their  work  comfort  and  protection  ao 
far  as  it  was  in  their  power  to  secure  and  apply  that  which  sorroanded 
them. 

Number  12  is  in  Sec.  33,  T.  10  N.,  B.  2  W.,  on  the  east  side  of  the 
river,  midway  between  the  west  and  east  quarter-section  lines  of  the 
southeast  quarter,  aod  near  the  north  line  of  the  same  quarter.  This 
is  the  noted  Olidewell  mound,"  which  is  not  only  a  fortified  mound,  hot 
was  also  used  for  burial  purposes.  !tTo  doubt  it  has  also  been  used  as 
an  observatory  or  signal  mound,  from  the  fact  tbat  lirom  the  top  there 
is  a  grand  view  of  the  valley  and  uplands  of  Wolf  Creek.  Looking 
Aoutb  and  southwest,  west,  and  nortb,  can  be  distinguished  mounds  2, 
3, 4, 13, 14, 16, 16, 18, 19, 20,  25,  26, 27,  28,  29, 49, 50,  41,  42 ;  workshops 
£7,  68,  59,60,61,  63;  cemeteries  64,65;  camping  grounds  70,  73,75; 
stone  graves  54,  55.  A  fire  burning  upon  this  mound  could  plainly  be 
seen  at  all  these  points,  and  perhaps  at  others  were  it  not  for  the  inter- 
vention of  a  heavy  forest  that  has  grown  up  since  these  mounds  were 
constructed.  They  are  all  in  a  line  with  this  mound,  and  a  few  of  them 
«an  be  located  fh>m  the  Templetoo  Fortified  Mound  Ko.  2 ;  perhaps  all 
could  be  were  it  not  for  the  same  intervention. 

Number  13  is  in  Sec.  33,  T.  10  K.,  B.  2  W.,  midway  between  the  east 
and  west  quarter-section  lines  of  the  northwest  qoarter  and  40  rods  from 
the  north  line,  on  the  west  side  of  the  river.  It  occapiee  a  very  promi- 
nent ridge  that  prqjects  oat  to  a  small  creek  oo  the  north  side  that 
empties  into  the  river  on  Mr.  Alex.  Johnston's  farm  and  second  terrace 
formation.  This  mound  is  S  feet  high  with  a  base  diameter  of  40  feet 
On  top  of  this  structure  is  a  very  large  maple  tree.  From  this  Bomou^ 
and  only  thence,  are  to  be  seen  monnds  51,  52. 

Nomber  14  is  in  Sec  32,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  northeast  quarter  of  the  section,  on  the  highest  terrace  formation,  aim 
on  Mr.  Johnston's  form,  better  known  as  the  Hall  &rm.  This  nioand  is 
Hi  feet  high,  with  a  base  diameter  of  46  feet.  The  compositiou  is  com- 
pact clay. 

Number  15  is  in  Sec  5,  T.  9  N.,  B.  2  W.,  midway  between  the  north 
and  south  quarter-section  lines  of  the  northwest  quarter  of  the  sectioo, 
and  6  rods  from  the  west  line,  on  the  highest  terrace  formation,  on  the 
west  side  of  Berris's  Creek,  on  Mr.  Gbas.  Conrad's  farm,  and  in  plain 
view  of  the  Glidwell  mound  No.  12.  This  moand  is  4  feet  high,  with 
a  base  diameter  of  35  feet  and  composed  of  compact  clay. 

Number  16  is  in  Sec  32,  T.  10  N.,  B.  2  W.,  near  the  comer  of  the  south- 
west quarter,  in  the  highest  terrace  formation,  north  of  Wolf  Creek  and 

'Thia  monDil  is  fully  described  in  the  preceding  article,  with  dtsiringa,  giTiB| 
vertical  and  horizontal  Bectioiu,  and  showing  position  orBkelelons  exbnmcd,  Ac 
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east  of  a  small  creek  called  Monday  Branch,  on  Mr.  Phil.  Snider's  form. 
The  hill  or  headland  on  vfaioh  this  moiiDd  is  boilt  projects  out  to  this 
small  stream  called  Monday  Branch.  The  tumnlns  is  8  feet  high,  with 
a  base  diameter  of  60  feet,  and  composed  of  compact  clay,  coal,  and  ashes. 
Five  distinct  strata  were  encoantered,  varying  from  7  to  20  inches  in 
thickness,  ^o  bones  of  any  description  were  found,  nor  ornaments  or 
fragments  of  pottery,  in  fact  nothing  that  wotUd  go  to  shov  that  it  had 
been  used  for  burial  purposes.  It  vas  simply  a  signal  mound.  Taking 
the  location  and  surroundings  into  consideration  a  better  site  could  not 
be  found  on  the  East  Fork  ofWhiteWaterBiver,  one  that  commands  as 
large  a  scope  of  country  as  this,  of  both  uplands  and  valley.  To  the 
east,  vest,  north,  and  south,  the  hill  towers  above  a  majority  of  the  sar- 
roonding  forest,  with  nothing  to  obstruct  the  grand  view  that  is  presented 
to  the  eye  from  all  points  of  the  compass.  One  hundred  and  fifty  yards 
northeast  of  the  mound  is  an  excellent  spring  of  never-failing  water. 
From  this  mound  can  be  distinguished  mounds  12, 14, 15, 17, 18, 19, 20, 
27, 28,  34,  35,  36,  37,  38,  39,  40,  41,  42,  43,  45,  46, 47,  48, 60, 63, 76,  stone 
grave  55,  workshops  57,  59,  60,  62. 

ITumber  17  is  in  Bee.  13,  T.  12  K.,  S.  13  E.,  20  rods  from  the  boundary 
line,  midway  between  the  north  and  south  section  lines,  audonthesouth 
side  of  a  small  branch  that  empties  into  Monday  Branch,  second  terrace 
formation,  on  Mr.  Jacob  Master's  farm.  This  mound  is  oblong,  75  feet 
long,  5  feet  high,  and  35  feet  in  diameter  at  the  center.  It  is  simply  a 
heap  of  fine  compact  clay ;  no  ashes  or  charcoal  were  discovered  in  treoch* 
ing  it  both  ways  longitudinally  and  diagonally.  It  could  not  have  been 
used  as  a  signal  mound,  for  it  is  in  the  hollow  of  a  small  ravine,  and 
only  to  be  seen  from  So.  16. 

Number  18  is  in  Sec  31,  T.  10  K.,  B.  2  W.,  midway  of  the  Doith  part 
of  the  section,  10  rods  from  north  section  line,  and  near  the  township 
tine  that  divides  Fairfield  and  Blooming  Grove,  on  the  former  boundary 
line  that  divided  the  Territory  of  Ohio  and  Indiana.  (''  This  line  was 
established  at  Greenville,  Ohio,  treaty  in  1796,"}  and  it  is  also  in  that 
territory  known  as  the  "  Twelve-mile  purchase."  The  mound  is  on  the 
form  of  Mr.  Jacob  Master,  sr.,  and  has  been  under  annual  cultivation 
for  the  past  forty  years.  Mr.  A.  Buckley,  who  settledthis  farm,  informed 
the  writer  that  when  he  cleared  the  timber  from  the  field  in  which  the 
mound  is  located,  it  was  then  9  feet  high,  and  surrounded  by  an  embank- 
ment, with  a  deep  ditch,  evidently  from  which  the  material  was  taken 
to  build  the  mound  and  embankment.  At  the  present  date  the  ditch  is 
obliterated,  and  bnt  a  faint  ridge  marksthe  outline  of  the  embankments. 
The  remaining  part  of  the  mound  is  2  feet  high,  with  a  base  diameter  of 
45  feet.  From  this  field  a  great  many  fine  arrows,  axes,  celts,  pestles,  &o., 
have  been  picked  up.  In  trenching  the  remaining  portion  only  burnt 
clay,  ashes,  and  charcoal  were  encountered.  So  bones  of  any  descrip- 
tion, ornaments,  or  fragments  of  pottery  were  seen.  So  far  back  as  the 
time  that  this  field  was  brought  under  cultivation,  Mr.  Herrall  has  no 
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recollection  of  ever  plowing  np  so  much  as  a  fragment  of  a  humao  skde- 
tOD,  nor  has  the  present  owner  ever  observed  any  tbingof  the  kiad ;  there- 
fore this  moQDd  also  must  bare  been  coDStructed  for  a  signal  station. 

N^nmber  19  is  in  Sec.  29,  T.  10  N.,  R.  2  W.,  in  the  southwest  coroerof 
the  southwest  quarter,  on  the  highest  terrace  formation),  and  on  Hr. 
"Wilsou  Jones's  farm.  This  mound,  like  Ko.  18,1uis  been  under  cnltivft- 
tion  for  a  great  many  years,  which  has  diminished  its  size  considerably, 
sdthat  at  the  present  time  it  only  measures  4  feet  in  height,  and  as  to 
the  diameter  of  these  cultivated  mounds  it  is  impossible  to  obtain  any- 
thing accnrat«.  In  trenching  no  signs  of  fire  occurred.  It  is  simply  & 
heap  of  compact  clay. 

Number  20is  in  Sec  29,  T.10N.,R.2W.,  about  in  the  centerof  the  north- 
cast  quarter.  It  occupies  tbe  highest  terrace  formation  on  Mr.  Jno. 
Kelley's  farm,  south  of  the  Blooming  Grove  and  Fairfield  road,  dueesst 
from  Mr.  Kelley's  house  about  30  rods,  and  very  near  the  line  of  bis 
and  Mrs.  George  Miller's  farm,  just  at  the  apex  of  tbe  bill  that  juts  up 
to  the  ravine  running  along  tbe  base  of  the  bill  on  tbe  north  side.  This 
mound,  says  Mr.  Eelley,  was  originally  8  feet  high,  with  a  base  diame- 
ter of  50  feet,  but  with  the  plow  and  scraper  be  leveled  it  down,  so 
tbat  be  could  cultivate  over  it,  which  be  has  continued  to  do  for  tbe 
past  twenty  years.  At  the  present  date  it  measures  2  feet  and  3  inches 
ID  height.  The  portion  levelled  down  was  similar  in  the  strata  to  tite 
remaining  portion  of  the  mound.  Around  this  was  a  ditch  and  circu- 
lar wall  or  embankment,  the  wall  originally  was  2  feet  high,  with  tbe 
ditch  upon  the  inside.  But  in  leveling  tt  the  ditcb  was  filled  and  the 
circular  embankment  destroyed  in  several  places.  This  circular  wall 
measured  225  feet.  In  the  process  of  leveling  was  foond  a  fine  copper 
gorget,  which  was  used  to  mend  a  broken  shovel-handle.  The  shovel 
was  purchased  and  tbe  article  removed  in  a  mutilated  condition.  In 
trenching  tho  remaining  jtortton  of  the  mound  the  writer  fonnil  one  fine 
leaf-sbaped  spear-point  in  tbe  dibris  of  ashes  and  charcoal,  t>eing  some- 
what burnt.  From  this  mound  can  be  distinguished  mounds  34, 36, 37, 
3S,  39, 40, 41, 42, 43, 46, 47, 48, 49, 50, 12, 19, 25,  in  the  autumn  when  the 
forest  is  divested  of  its  foliage.  No  doubt,  at  one  time,  judging  from 
tbe  several  locations  of  these  mounds,  no  forest  intervened  betweui 
them. 

Number  21  is  in  Sec.  9,  T.  12  N.,  B.  13  E.,  in  the  southeast  cotnei  of 
tbe  southwest  quarter  of  the  section,  second  terrace  formation  of  Duck 
Greek,  and  on  Mrs.  Wilson's  farm.  The  height  is  C  feet,  base  diameter, 
36  feet,  and  tbe  composition,  compact  clay. 

Number  22  is  in  Sec.  4,  T.  12  N.,  B.  13  E.,  in  the  sootbeast  qnarter<tf 
the  section,  60  rods  from  the  north  line  and  40  from  the  east  line.  It 
is  located  on  Mr.  J.  Bay's  farm,  and  on  the.  west  side  of  the  Blooming 
Grove  and  Conoerarille  pike,  south  side  of  Duck  Creek,  near  where  the 
pike  bridge  spans  the  creek.  This  is  also  in  tbe  second  terrace  fiH^ 
■nation  of  the  creek.  Its  height  la  8  feet,  base  diameter,  46  feet, and 
composition,  brick  clay.  „  , 
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Nomber  23  is  iu  Sec.  34,  T.  13  N.,  E.  13  E.,  in  the  soutLeast  corner 
or  the  northeast  quarter  of  tbe  section,  on  Mr.  Milton  Traslei's  farm, 
due  vest  of  his  residence  about  20  rods.  This  monnd  has  been  culti- 
vated for  several  years,  long  enough  almost  to  obliterate  iL  It  is  some- 
what difficnlt  to  distinguish  it  from  tbe  surrounding  surface. 

Number  24  is  in  Sec.  33,  T.  13  N.,  R.  13  E.,  in  tbe  southeast  corner  of 
tbe  northeast  quarter  of  the  section,  near  the  east  line,  on  Mr.  J. 
Backhouse's  farm,  and  but  a  fei^  rods  from  the  Blooming  Orove  and 
Connersville  pike,  ou  tbe  east  side.  The  height  is  7  feet,  and  base  di- 
ameter GO  feet.  This  mound  also  lias  been  under  cultivation  forseveral 
years;  perhaps  originally  it  fvas  10  feet  high.  It  is  composed  of  brick 
clay. 

Number  25  is  in  Sec.  17,  T.  10  N.,  B.  2  W.,  near  tbe  west  quarter  , 
section  of  the  southeast  quarter,  and  north  of  the  county  line  40  rods. 
It  stands  on  the  second  terrace  formation  that  juts  out  between  two 
small  branches  or  creeks  that  empty  into  the  river,  about  15  rods  south- 
west of  tbe  residence  of  Mr.  Jas.  Herrall.  Tbe  tumulus  originally  was 
about  5or  ffj  feet  bigh,  with  a  base  diameter  of  20  feet,  but  at  tbe  pres- 
ent time  it  measures  only  3  feet  9  inches.  The  diminished  height  is 
owing  to  annual  cultivation.  Upon  being  trenched,  several  fragments 
of  calcined  bone,  one  spear-point,  a  small  gorget,  but  no  pottery  or 
fragments  of  pottery  were  found.  The  remaining  portion  is  composed 
oi  four  strata  of  ashes,  charcoal,  and  clay.  The  fragments  of  bones, 
relics,  were  found  in  the  base  or  first  stratum. 

Number  26  is  in  Sec.  16,  T.  10  N.,  K.  2  W.,  in  tbe  northeast  comer  of 
the  northwest  quarter  section,  on  tbe  second  terrace  formation  of  the 
river,  north  side  of  Bloyd's  Creek,  between  the  creek  and  road,  due 
itortb  of  Mr.  Orlando  Campbell's  residence  2  rods.  Tbe  creek  during 
Ibe  freshet  of  June  14, 1882,  cut  into  it  about  4  feet.  This  is  a  low,  Sat 
monnd,  only  2  feet  high,  with  a  base  diameter  of  46  feet^  aud  that  of  tbe 
apex  40.  In  trenching,  no  bones  or  relics  of  any  description  were  seen. 
Tbe  mound  is  composed  of  fine  sand,  and  covered  by  a  very  thin  stratum 
of  brick  clay.  This  is  the  only  mound  of  this  description  known  along 
tbe  raUey  or  in  tbe  territorj'  under  iuveutigation.  If  this  was  a  resi- 
dence mound,  as  some  woold  term  it,  we  should  find  several  such  mounds 
grouped  together.  If  this  is  to  be  construed  as  a  ramping  ground  or 
village  site,  taking  the  location  aud  surronndiugs  into  consideration,  tbe 
selection  was  poor  and  does  not  corresjwnd  with  the  better  judgment 
exercised  by  these  {leople  in  the  selection  of  the  sites  of  their  other 
tumuli.  Some  contend  that  these  were  constructed  for  the  site  of  the 
chief's  wigwam  or  building,  so  as  to  afford  him  a  bettiT  view  over  his 
subjecta  or  village,  but  such  arguments  are  uot  convincing.  Tbe  notion 
that  a  low,  flat  monnd,  only  2  feet  high,  afi'orded  a  much  better  view  is 
preposterous,  when  within  40  feet  of  tbe  mound  we  come  upon  the  third 
terrace  formation  6  feet  higher  than  tbe  monnd  itself,  affording  a  far 
better  view  and  over  three  times  tbe  amount  of  territory.    Tbe  monnd 
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shows  DO  action  of  fire,  and  no  remains  of  any  description  were  foand 
within  it.  It  coald  nut  have  been  a  resident  mound,  a  burial  moand,  or 
a  sacrificial  monnd.  In  either  case  fragmcutsof  some  kind  would  have 
remained  to  t«ll  its  story. 

Number  27  ia  in  Sec.  8,  T.  10  N.,  E.  2  W.,  in  the  northwest  comer  of  the 
sontbeast  quarter  section,  on  the  highest  terrace  formation,  at  the  apex 
of  the  hill,  nod  on  the  north  side  of  Bloyd's  Creek.  East  of  the  mound, 
about  100  yards,  is  a  small  ravine,  fed  by  spriogs.  The  tumulus  is  T 
feet  high,  with  a  base  diameter  of  48  feet.  It  had  been  explored  to 
some  extent  abont  a  year  before  the  work  of  1880,  and  the  parties 
who  sunk  the  pit  in  the  center  found,  while  so  doing,  a  part  of  a 
pendant  and  a  smalt  celt,  also,  a  few  bones,  ulna,  radius,  tibia, 
and  a  portion  of  the  spinal  column,  but  no  fragments  of  the  cra- 
nium. They,  like  a  great  many  other  curiosity  hunters,  plawd 
no  value  on  these  bones,  but  threw  tbem  out  among  the  brush.  The 
exploration  herein  described  commenced  with  n  trench  on  the  north  side, 
1  foot  below  the  base,  which  ran  longttadinally  through  the  mound 
An  uuflnisbed  gorget  was  found,  one  corner  of  which  having  lain  iu  the 
fire  had  become  calcined  to  some  extent.  This  ornament  and  the  "finds'* 
of  the  other  parties  are  made  of  striped  slate.  This  monnd  will  be  full.T 
explored  in  the  near  future  as  opportunity  offers,  being  only  1}  miles 
northwest  of  the  village  of  Fairfield.  The  construction  of  this  monnd 
is  difTerent  fh)m  that  of  any  other  of  the  oumerons  moonds  explored. 
Jfo  distinct  strata  occur  but  patches  of  ashes  and  charcoal  are  inter- 
spersed throughout  the  mound.  There  have  been  seven  hearths,  and 
the  fires  kept  boming  there  were  intense,  for  the  clay  beneath  each  is 
burnt  to  a  brick,  red  and  bard,  also  giving  evidence  that  the  fires  have 
been  extiugaished  at  different  times,  and  covered  over  to  be  rebailt  in 
another  place.  The  construction  of  this  monnd  is  similar  to  that  on 
Shaw's  Point,  on  Manatee  Biver,  Florida,  described  by  Mr.  S.  F,  Walker. 
In  its  use,  however,  it  was  entirely  different,  for  no  charred  aninwl 
bones  occur,  nor  were  the  bones  removed  by  the  first  explorers  in  any 
way  burnt.  From  this  monnd  can  be  distinguished  moonds  12,  28, 34, 
36,  37,  38,  39,  40,  41,  42,  43,  46,  47,  48,  49,  50,  76,  stone  grave  55,  work- 
shops 57,  58,  69,  61,  62,  C3,  cemeteries  64,  66.  From  off  this  monnd  an 
encbajiting  scene  is  pi'esented  to  the  observer  in  whatever  direction  lie 
may  choose  to  tnm,  with  the  exception  of  the  west.  No  doobt  this 
would  be  as  beaatiful  as  that  to  the  north,  east,  or  sonth,  were  it  not  for 
a  dense  woods  that  obstructs  the  view.  Ton  have  not  only  a  plain  view 
of  the  valley,  but  also  of  the  upliinds  as  far  as  the  eye  can  reach  to  the 
east.  A  fire  boilt  upon  this  mound  at  any  time  and  in  any  season  of 
the  year,  could  be  plainly  seen  at  all  the  mounds,  &c.,  spedfled  in  (he 
figures  given  above.  We  arejustifleil,  therefore,  in  terming  this  struct 
ure  not  ouly  a  burial  mound  but  an  obser^'atoiy,  or  signal  mouud  u 
well. 

Number  23  is  in  Sec.  5,  T.  10  N.,  H.  2  W.,  on  the  highest  terrace  lot- 
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mation  on  Mr.  Charles  Soider'a  farm,  aboat  60  yards  from  the  apex  of  a 
very  prominent  hill  which  is  on  the  south  side  of  Elie's  Creek,  and  back 
ftx)m  the  river  on  its  west  side  aboat  80  rods  fiom  the  month  of  Etie's 
Creek.  The  highest  is  4^  feet,  and  the  base  diameter,  35  feet.  From 
the  field  in  which  this  mound  is  located,  and  the  one  dne  west,  many 
finely  made  perforators,  arrow-points,  spear-points,  celts,  &c.,  have 
been  picked  np  ftom  time  to  time.  Mr.  Milton  Tmsler  and  Mr.  Elmer 
Sbeppard  have  in  their  cabinets  some  very  be&utiftal  specimens  &om 
this  locality.  In  the  trenching  do  bones  or  ornaments  of  aoy  descrip- 
tion were  recovered,  bat,  as  nsnal,  the  tamolns  proved  to  be  a  stratified 
mound,  which  also  may  be  classified  as  a  signal  monnd.  ^rom  this  and 
only  this  one  can  be  seen  monnds  23,  24,  29,  30,  31,  32,  33. 

^''utDbe^  29  is  in  Sec.  S,  T.  10  'S.,  B.  2  W.,  in  the  sontbeast  quarter  of 
the  section,  abont  the  same  distance  from  the  east  and  north  section 
lines.  It  stands  on  the  soath  side  of  Elie's  Creek  and  the  west  side  of 
the  river,  about  50  yards  from  the  creek  and  river,  on  the  second  terrace 
formatioD,  on  Mr.  Chas.  Snidei^s  farm.  The  height  is  3^  feet,  the  di- 
ameter 29  feet.  It  is  composed  of  sand  overlaid  with  a  tlitu  stratum  of 
brick  clay.  Mr.  Snider,  in  cultivating  over  this  tnnmnlus  has  at  several 
times  plowed  up  human  bones,  but  they  would  crumble  as  qnick  as 
exiH>sed  to  the  atmosphere.  In  trenching,  the  writer  met  with  Uie  same 
trouble  of  crumbling  to  dust  on  exposure.  So  fac  as  learned,  no  relics 
have  been  found  in  this  moand  by  any  one.  Several  have  dag  into  it, 
thus  marring  the  symmetry,  and  in  the  course  of  fire  or  six  years  there 
will  be  notliing  left  to  mark  its  location,  which  is  the  case  with  a  great 
inauy  of  these  ancient  monaments  along  this  valley. 

Xumber  30  is  in  Se<j.  24,  in  the  southwest  comer  of  the  northeast 
quarter  section,  T.  13  N.,  H.  13  E.,  on  Dr.  A.  0.  Fosdick's  farm,  and  on 
the  east  side  of  a  small  creekthat  empties  into  Elites  Creek.  It  occu- 
pies the  highest  terrace  formation  of  Elie's  Creek.  The  height  is  8  feet 
and  the  diameter  at  the  base,  28  feet.  This  mound  has  a  pit  sunk  in 
the  center  about  5  feet  square,  concerning  which  nothing  is  known.  The 
monnd  is  composed  of  compact  clay  stratified. 

Number  31  is  in  Sec.  14,  T.  13  N.,  R.  13  E.,  Fayette  County,  in  the 
aontbwest  comer  of  the  uortbeast  quarter  section,  on  Mr.  John  Dan- 
gan's  farm.  It  stands  on  ■  the  north  side  of  the  same  creek  as  So.  30, 
Dortbwest  of  Mr.  Dnngun's  residence  about  150  yards.  This  mound  is 
7i  feet  high  and  46  feet  in  base  diameter.  It  has  been  partly  explored 
by  some  one  who  commenced  a  trench  on  th«  west  side  5  feet  wide,  and 
dug  to  the  center  of  the  monnd.  The  sides  of  this  trench  reveal  the 
composition  throughout.  The  monnd  stratified  and  composed  of  brick 
clay.  From  the  ileld  in  which  this  mound  is  located  several  species  of 
aboriginal  handiwork  have  been  picked  up. 

Number  32  is  in  Sec.  14,  T.  13  N.,  B.  13  E.,  iu  the  northwest  comer 

of  tbe  northeast  qnarter,  about  20  yards  from  the  north,  section  line  and 

75  yfu^s  from  tbe  west  quarter-section  line.    It  stands  in  the  center  of 

H.  Mia.  26- 
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a  flue  maple  grove,  on  Mr.  ABbnry  HeDSOn's  farm.  Tbe  height  is  U 
feet,  and  the  base  diameter  67  feet.  This  mound,  like  No.  30,  has  a  pit 
sank  in  the  center.  Fifty  yards  to  the  northwest  of  tbe  mound  is  a 
large  circular  pit,  from  which,  no  doubt,  the  material  used  in  tbe  cod- 
struction  was  taken.  On  the  mound  are  three  Uu-ge  maple  trees,  and 
on  mound  31  are  two  maple  and  a  beech  tree.  Tbe  material  is  compact 
clay. 

Number  33  is  in  Sec.  25,  T.  11  N.,  B.  2  W.,  in  the  southeast  corner  of 
the  northwest  quarter  section,  iu  Union  County,  northwest  of  Etoseburgh 
500  yards.  It  stands  on  tbe  eatit  side  of  Hannah's  Creek,  about  400 
yards  distant,  and  on  second  terrace  fovmatioa,  on  Mr.  Hay  worth's  farm. 
This  mound  is  16  feet  high,  with  a  base  diameter  bf  65  feet,  and  is  con- 
sidered the  largest  moond  in  Union  County.  Biding  over  it  with  a 
horse  or  pounding  on  the  apex  produces  a  hollow  soand.  The  supposi- 
tion among  the  villagers  is  that  it  is  not  solid.  No  doubt  this  is  a  sepul- 
chral mound. 

Number  34  is  in  Sec.  3,  T.  10  N.,  B.  2  W.,  about  midway,  near  tbe  east 
section  line  of  the  northeast  quarter  section,  on  tbe  east  side  of  Han- 
nah's Greek,  and  on  tbe  highest  terrace  formation.  It  is  located  on  Mr. 
Andy  Sutton's  form,  northwest  of  Santaannahsbnrg  a  little  over  a 
balf  mile,  and  on  tbe  west  side  of  tbe  road  that  runs  &om  the  boi^ 
across  to  Hannah's  Greek,  and  300  yards  a  little  northwest  of  Mr.  Sut- 
ton's residence.  This  mound  is  14J  feet  in  height,  with  base  diameter 
of  60  feet,  unesplored. 

Number  35  is  in  Sec.  33,  T.  II  N.,  R.  2  W.,  in  the  southeast  comer  of 
tbe  northeast  quarter-section,  on  the  highest  t^-rrace  formation  of  the 
river,  40  rods  from  the  east  section  line,  and  75  or  SO  yards  from  ihe 
south  quarter-section  line.  It  is  on  tbe  north  side  of  tbe  road  and  about 
150  yards  north  of  Mrs.  Hughes's  residence,  on  Mr.  Jas.  Wilson's  form. 
The  height  is  4  feet,  base  diameter  38  feet;  the  material  is  brick  cluy. 

Number  36  is  in  Sec.  34,  T.  11  N.,  B.  2  W.,  on  tbe  line  that  divides  tbe 
northwest  and  southwest  quarters,  and  60  yards  fh>m  the  west  section 
line,  on  Mr.  Israel  Martiu's  farm.  It  stands  on  the  highest  tenvce  for- 
mation of  the  river,  east  of  Mrs.  Hughes's  residence  abont  100  yards. 
The  height  is  4J  feet,  and  the  base  diameter  38  feet.  This  mound  has 
been  trenched  from  tJie  west  side  to  tbe  center,  and  Mr.  Geo.  Hnghes, 
who  lives  in  close  proximity,  states  that  there  have  been  taken  (torn  this 
mound  several  nice  copper  and  striped  slate  ornaments,  and  human 
remains,  in  a  very  good  state  of  preservation.  Like  a  great  many 
others  who  destroy  these  ancient  tumuli,  however,  merely  to  satisfy  • 
morbid  curiosity,  placing  no  value  upon  these  old  and  partly  decomposed 
bones,  "be  threw  aside"  that  which  the  student  as  well  as  the  sden- 
tifit  value  as  highly  as  the  relics  found  with  tbem.  Thus  it  la,  in  every 
community,  a  class  of  people  exist,  to  place  binderanccs  in  tbe  way 
of'investigators. 

Number  37  is  iu  Sec.  34,  T.  11  X.,  B.  2  W.,  about  bnlf  way  between 
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tbo  eaat  and  west  quarter  section  lines  of  the  northwest  quarter,  and  10 
rods  from  uorth  section  line.  It  is  located  oq  the  highest  terrace  for- 
mation of  the  river,  on  Mrs.  I^vis  Ilugh's  farm.  Its  height  is  ij  feet, 
and  base  diameter  35  feet.    It  Is  nuexplored. 

Number  38  is  in  Sec.  3,  T.  10  N.,  B.  2  W.,  in  the  northwest  comer  of 
the  northwest  quarter,  about  equal  distance  fh)m  the  aorth  and  west 
section  lines,  on  the  highest  terrace  formatiou  of  Hannah's  Ci«etE,  and 
on  Mr,  Jerry  Sample's  farm.  The  height  is  4  feet,  and  the  base  diam- 
eter 28  feet.    It  is  unexplored. 

Knmber  39  is  in  Sec.  3,  T.  10  N.,  B.  3  W.,  in  the  soathwest  comer  of  the 
northwest  quarter,  aboat  eqnal  distance  from  the  west  section  line  and 
south  qnarter-sectioD  line.  It  stands  on  a  very  prominent  hill  that  jnts 
oat  to  Hannah's  Creek,  where  it  and  Dubois  Creek  join.  From  this 
mouud  can  be  distinguished  Kos.  36,  37,  38, 10,  41,  27,  23,  workshops 
60,62. 

Nnmber  40  is  in  Sec.  4,  T.  10  N.,  B.  2  W.,  iu  the  northeast  comer  of. 
the  southeast  quarter,  about  10  rods  from  the  east  section  line,  and  12 
rods  from  north  line  of  the  quarter,  on  the  highest  terrace  formation  of 
both  the  river  and  Hannah's  Creek,  and  on  Mrs.  Scott's  farm.  Unex- 
plored. 

Number  41  is  in  Sec.  9,  T.  10  N.,  B.  2  W.,  m  the  northeast  quarter  of 
thd  section,  soathwest  of  the  township  school-honse  50S  yards,  on  Mr. 
Alex.  Johnson's  farm,  and  southeast  of  his  residence  300  yards,  on 
the  highest  terrace  formation  of  the  river.  The  height  is  5  feet,  and 
the  base  diameter  40  feet.  From  this  moond  can  be  distinguished  Nos. 
27,  28,  29,  38,  39,  40,  42,  43,  workshop  60.     Unexplored. 

Namber  42  is  iu  Sec.  9,  T.  10  IS.,  B.  2  W.,  in  the  northeast  comer  of 
the  southeast  qaarter  section,  on  the  second  terrace  formation,  and  on 
the  sonth  side  of  a  small  stream  called  Hollingsworth's  Greek.  It 
stands  only  a  few  rods  east  of  Mr.  Henry  Master's  spring-honse,  also 
southeast  of  his  residence  aboat  400  yards.  The  height  is  4^  feet,  and 
the  base  diameter  32  feet.    It  is  composed  of  compact  clay. 

Number  43  is  in  Sec.  9,  T.  10  N.,  B.  2  W.,  about  midway  between  the 
eoath  section  line  aud  the  north  quarter  section  line,  and  in  the  south- 
east qnarter  of  the  section,  due  south  of  residence  about  500  yards,  ou 
the  same  form,  and  on  the  second  terraced  formation.  This  mound  is 
oblong,  and  is  3  feet  high,  its  longest  diameter  being  42  feet,  its  shortest 
20  feet.  Mr.  Enoch  Hollingsworth,  who  owned  this  farm  years  ago,  at 
his  leisure  moments  trenched  it  from  east  to  vest,  and  in  doing  so  re- 
moved several  fragments  of  human  bones,  a  few  arrow-points,  and  one 
etone  ax,  which  were  thrown  aside  as  valueless. 

.Number  44  is  in  Sec.  24,  T.  10  N.,  B.  2  W.,  in  the  northeast  corner  of 
the  uortbeast  qnarter  section.  The  eaat  section  and  township  line 
touches  the  base  of  the  mound  on  the  east  side.  It  is  south  of  the  north 
section  line  jast  8  rods,  and  northwest  of  Mr.  Thomas  Flood's  residence 
40  yards.    This  mound  has  been  under  cultivation  annually  for  the  past 
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6tty  jwm;  therefore  as  to  its  original  height  there  are  no  means  of 
jadging.  Prom  thia mound  hare  been  takeaaflne  pipe,^veialaTTOvs, 
spear-points,  and  ornamental  stones,  all  of  which  were  given  to  peisou 
who  were  making  a  stndy  of  these  prehlstonc  relics. 

HTnmber  45  is  a  stone  stracture  in  Sec.  23,  T.  10  K.,  B.  2  W.,  in  Ui« 
northeast  comer  of  the  northwest  quarter  section,  10  rods  sooth  of  the 
north  coonty  line,  20  rods  west  of  the  east  quarter-section  line,  on  tlie 
west  side  of  a  small  branch  or  creek  tliat  empties  into  the  north  braudi 
of  Templeton's  Creek.  This  is  the  most  peculiar  stone  structure  in  tlie 
valley.  The  east  half  has  been  destroyed  by  the  branch  ondennining 
the  bank,  and  letting  it  down  about  0  feet  to  the  bed  of  the  creek.  TbiB 
stmctnre  was  examined  very  minately.  Judging  ttom  the  lemainiiig 
half,  and  allowing  both  sidee  to  have  been  eqnal  in  widUt  and  lengUi, 
we  may  form  some  idea  of  its  character.  The  height  of  the  wall 
and  altar  is  tlie  same,  measuring  jnst  2  feet.  It  is  an  easy  matter 
to  coqjeoture  the  nse  for  which  this  peculiar  stmcture  was  erected, 
'  bnt  a  more  difficult  task  to  establish  opinions  as  facts.  There  is  an 
altar  siirroonded  by  a  wall.  Whether  this  was  a  sacrifliual  altar  or 
one  upon  which  had  been  erected  an  idol  cannot  be  known.  The 
center  is  not  raised  above  the  surrounding  walls.  The  atone  cov^ing 
the  top  was  once  in  one  solid  piece,  but  now  broken,  and  was  perfectly 
smooth  on  its  upper  surface.  It  does  not  show  any  action  of  fire.  Ur. 
Joseph  Miller,  who  first  called  attention  to  it,  and  others,  oonld  not 
imagine,  for  what  pnrpose  it  was  constructed.  This  was  a  great  curi- 
osity during  the  days  when  the  noted  Bath  Springs  were  a  resort  of  the 
people  fh)m  a  distance  as  well  as  those  of  the  surronndiug  coantrj'. 
Crowds  would  visit  this  structure  and  speculate  npou  its  probable  use 
and  jconstmctors.* 

Kumber  46  is  in  See.  IS,  T.  10  N.,  B.  2  W.,  in  the  sontbeast  comer  of 
the  southeast  quarter  section,  4  rods  from  the  south  section  and  coauty 
line  that  separates  Franklin  aud  Union  Connties,  8  rods  from  east  sec- 
tion line.  It  stands  on  the  south  side  of  Bath  Creek,  40  feet  from  the 
bank,  at  the  foot  of  a  small  hill  in  the  woods,  on  the  third  teirsce  fonna- 
tion  of  the  river,  and  on  Ur.  l^oah  Kewkirk's  farm.  On  the  north  side 
and  also  on  the  east  side,  about  midway  of  the  apex  and  base,  are  grow- 
ing two  large  beech  trees.  Mound,  height,  3^  feet ;  base,  diameter,  30 
feet;  composition,  compact  clay. 

:Number  47  is  in  Sec  22,  T.  10  N.,  B.  2  W.,  in  the  northeast  part  of 
the  northeast  quarter  section,  on  the  south  side  of  Bath  Creek,  and  oa 
third  terrace  formation  of  the  river,  located  on  Mr.  Amos  Cain's  fiunn. 
The  height  is  6  feet ;  base  diameter,  36  (eet ;  composition,  compact  day. 

*  Since  the  above  was  written  Mr.  JoBeph  Miller  states  tbat  daiiag  the  Gnalieta  of 
June  13,  18B!,  the  creek,  near  whose  hkok  it  was  dttmted,  everflowed.  Tlie  cnnrM, 
being  swift  and  destmcti've,  completely  destroyed  the  Ktcslning  partof  th«  •tractot* 
b;  nndennining  the  bank  and  tambling  the  whole  iuto  the  creek.  Tbna  it  is,  Mie  bf 
one,  these  old  rsmains  are  becoming  i«iii»Ted. 
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Namber  48  is  in  Sec.  22,  T.  10  IS.,  B.  2  W.,  in  the  sonthwest  part  of 
the  northeast  quarter  section,  on  the  soath  side  of  Bath  Creek.  It  oo- 
cnpies  the  highest  terrace  formation  of  the  river,  about  midvay  between 
the  cieek  and  the  road  to  the  Booth  that  leads  from  Fair&eld  toOottei's 
Comer  and  Oxford.  It  is  located  on  Mr.  Amos  Gary's  form.  The  height 
was  originally  6  feet  and  base  diameter  40  feet.  This  mound  has  been 
nnder  cnltivatioo  for  the  past  half  century.  The  author  remembera 
very  distinctly  going  twenty-two  years  ago,  in  company  with  a  cousin,  and 
gatheiing  pockets  tmd  bats  fall  of  fine  arrow-points  and  spear-pointa 
from  tbia  mound,  carrying  them  to  the  house,  after  which  they  anrnsed 
themselves  by  striking  them  together  to  see  the  sparks  dy.  Even  recen  tly 
have  been  aecored  flue  specimens  of  arrow-points,  spear-beads,  two  or 
three  very  good  axes,  several  flne  celts,  and  three  discoidal  stones,  the 
largest  weighing  eight  pounds  and  six  ounces.  In  digging  ttom  west 
to  east  a  trench  6  feet  wide,  nothing  was  found  in  the  shape  of  orna- 
ments or  domestic  implements,  but  a  stratum  of  ashes,  coal,  and  borot 
clay. 

Number  4»  is  in  Sec.  16,  T.  10  N.,  R.  2  W.,  in  the  southeast  quar- 
ter section,  about  midway  between  the  north  quarter  and  south 
section  and  county  lines.  It  is  10  rods  from  east  section  lines,  on  the 
third  terrace  formation,  on  Mr.  John  Sim's  farm.  This  is  an  oblong 
mOond,  height, defect;  longest  base  diameter,  40  feet;  shortest, 20  feet; 
composition,  compact  clay.  From  this  mound  can  be  distinguished  Nos. 
1-0,  25,  26,  27,  28,  53, 

Number  60  is  in  Sec.  27,  T.  10  TS.,  B.  2  W.,  in  the  northeast  part 
of  the  northeast  quarter  section,  about  20  rods  firom  the  north  section 
line,  the  same  dietatace  from  the  road  on  the  south  of  the  mound,  and 
northeast  of  Mr,  C,  Master's  residence,  on  whose  farm  it  is  located.  It 
lies  south  of  a  small  stream  called  Blue  Lick,  which  empties  into  Bath 
Creek,  and  ie  in  the  woods  about  60  rods  from  the  creek.  The  height 
is  5  feet  9  inches;  base  diameter,  25  feet;  composition,  burnt  clay,  coal, 
and  ashes.  Oit  the  north  side  of  the  mound  is  a  large  beech  tree,  whose 
roots  permute  the  mound.  This  tumulus,  in  construction,  is  aimilar 
to  So.  12  in  being  a  protected  mound.  So.  12  is  covered  with  flat 
shelly  limestone ;  this,  with  cobble-stones.  The  strata  are  Ave  in  num- 
ber, the  protecting  rock,  or  cobble-stone  covering,  varying  ftom  5  to  12 
inches  in  thickness.  The  atones  were  laid  symmetrically  from  base  to 
apex,  and  were  all  calcined ;  the  silex  and  qnartz  by  the  confined  heat 
had  become  vitrified.  This  was  accomplished  by  overlaying  the  rock 
covering  with  a  heavy  deposit  of  compact  clay,  thereby  conflning  the 
heat;  but  the  most  difficult  problem  is  how  the  savages  acoompliahed 
the  feat  of  arranging  these  bowlders  so  evenly  wtiile  such  au  intense  flre 
was  burning.  What  was  the  object  in  thus  protecting  such  a  mound  is 
difficult  to  say,  unless  it  was  for  Die  cremation  of  the  dead.  U^iisink- 
ing  a  shaft  in  the  center  below  the  level  of  the  mound,  or  in  digging  a 
trench  6  feet  wide  from  the  west  to  the  east  side,  not  a  fragment  of  bo^ 


742         PAPBBS  RELATING  TO  AKTHBOPOLOOT. 

potter;,  or  any  impIemeDt  appeared.  It  vas  simply  a  pile  of  calcined 
rock,  iateosely  barat  clay,  a«hes,  and  coal.  Jadging  from  the  rset 
amount  of  brokea  arrow-points,  spear-points,  and  celts,  in  tlie  field  near 
moond  61,  a  terrific  conflict  mnet  have  raged  apon  this  spot,  and  it  may 
be  tbat  the  conqnerors  heaped  np  their  dead  or  thoee  of  their  enemies 
and  cremated  them  npon  the  spot  where  this  monnd  of  ashes,  coal,  and 
calcined  rock  now  stands.  It  was  not  nsed  as  a  signal  monnd,  for  sev- 
eral reasons:  First  the  boilders  would  not  have  expended  their  labor 
in  gathering  these  cobble-stone  and  protecting  it  as  they  have  done  for 
sach  a  purpose.  Second,  the  location  is  not  suitable,  for  all  signal  sta- 
tions or  mounds  are  locateil  on  the  most  prominent  points,  clear  of  all 
obstmctiona.  ^or  is  it  a  kitchen  mound,  there  being  no  fragments  of 
bone,  pottery,  &o.    Therefore  this  mast  hare  been  a  Ibneral  pyre. 

Number  51  is  in  Sec.  27,  T.  10  N.,  R.  2  W.,  in  the  northwest  comer  of 
the  northeast  qnarter  section,  on  the  highest  terrace  formation,  about  6 
rods  from  west  section  line  and  almost  due  west  of  number  50.  It  lies  a 
little  northeast  of  Mr.  Jon.  Hugh's  residence,  on  whose  f^rm  it  is  located. 
This  monnd  has  been  under  cultiration  for  the  past  half  century.  Under 
the  turning  process  of  the  plow  and  scraping  and  dragging  of  the 
harrow  during  all  this  time,  one  finds  it  impossible  to  form  any  idea  of 
its  original  height.  At  the  present  time  tiiis  one  is  2  feet  10  inches 
high.  From  the  field  in  which  this  monnd  is  located  a  great  many 
arrow-points,  pestles,  axes,  bark-pealers,  scrapers,  etc.,  have  been  picked 
□p  from  time  to  time,  of  which  a  great  m^ority  were  broken. 

Xumber  62  is  in  Sec  27,  T.  10  N.,  K.  2  W.,  in  thS  northwest  part  of 
the  southeast  qnarter  section,  on  the  highest  terrace  formation,  due 
south  of  number  51,  near  the  woods,  on  Mr.  Jon.  Hngh's  farm.  The 
height  is  4}  feet;  base  diameter,  35  feet;  composition,  compact  clay. 

Number  53  is  in  Sec.  20,  T.  10  N.,  B.  2  W.,  in  the  northwest  part  of 
the  northwest  qnarter  section,  near  the  bead  of  a  stream  called  Herralls' 
Branch,  on  the  highest  terrace  formation,  due  north  of  Mrs.  Hayworth's 
residence,  on  whose  farm  it  is  located.  The  height  is  4  feet;  base 
diameter,  25  feet,  and  composition,  compact  clay. 

dumber  76  is  in  Sec  27,  T.  10  K,  K  2  W.,  in  tbe  northeast  comer  of 
the  southwest  qnarter  section,  on  the  highest  terrace  formation,  and  on 
Mr.  A.  0.  Carter's  farm.  The  height  is  3  feet;  the  base  diameter,  20 
feet,  and  composition,  compact  clay. 

Number  77  is  in  Sec.  23,  T.  10  N.,  B.  2  W.,  in  the  southwest  comer  of 
the  southwest  quarter  section,  on  the  highest'  terrace  formation,  on  Mr. 
B.  Wortman's  farm,  at  the  head  of  a  small  stream  called  Bine  Licki 
which  empties  into  Bath  Creek.  The  mound  is  on  the  east  side  and 
almost  due  south  of  the  old  log  cabin  that  still  stands  on  the  south  side 
of  thefarm.  The  height  is  1}  feet;  base  diameter,  2S  feet;  andcomposi- 
tlon,  compact  clay. 

NumbSr  78  is  in  Sec.  28,  T.  11  N.,  B.  2  W.,  about  the  center  of  the 
southwest  qnarter  section,  on  the  second  tenace  formation.    It  stands 
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a  little  north  vest  of  Qaakertowu,  on  tbe  east  side  of  Bond's  Creek,  Rbont 
80  yards  distant.  The  present  height  is  3  feet,  and  base  diameter,  60  feet. 
Mr.'Hugh  Aberoatby,  among  the  first  settlers  of  tbi^  valley,  states  that, 
sixty  years  ago,  this  monnd  was  about  18  feet  high,  and  made  of  fine 
sand,  which  the  older  citizens  of  Qaakertown  and  Danlapsville  hauled 
away  for  building  purposes.  The  remaining  portion  does  not  look  like 
the  remnant  of  a. monnd. 

Namber  79  is  in  Sec  31,  T.  14  K,  B.  14  E.,  in  the  northeast  comer  of 
the  northwest  quarter  section,  on  the  third  terrace  formation,  on  Mr. 
Hugh  Abernathy's farm.  The  height  is  8  feet;  base  diameter,  45  feet, 
and  uomposition,  compact  clay. 

Number  80  is  in  Sec  2,  T.  11 N.,  B.  2  W.,  in  the  northwest  part  of  the 
Dortheast  quarter  section,  on  the  highest  terrace  formation,  on  the  Ler- 
iston  farm.  It  stands  about  half  way  between  the  Junction  Railroad 
and  Liberty  and  Brownsville  pike,  and  about  4  rods  from  a  nerer-failing 
spring,  whicli  is  a  little  northwest  of  the  monnd.  The  mound  has  been 
nnder  caltiration  for  a  great  many  years,  which  has  greatly  diminished 
it  in  height. 

Number  S4  is  in  Sec.  5,  T.  11  N.,  R.  2  W.,  in  the  northwest  part  of 
the  southeast  quarter  section,  and  on  the  second  terrace  formation  of 
Hannah's  Greek,  on  Mr.  Henry  Ruse'sfarm.  The  height  is  6  feet;  base 
diameter,  42  feet ;  composition,  compact  clay. 

The  fragments  of  pottery  which  have  been  found  in  the  exploration 
of  the  several  mrnnds  that  are  distributed  along  this  v^ey  (no  com- 
plete vessels  have  been  recovered)  are  composed  of  potter's  clay,  sand, 
and  ponnded  shell.  In  the  process  of  burning,  a  portion  of  the  sand 
became  vitrified  and  the  shell  calcined.  By  the  aid  of  the  microscope 
it  was  possible  to  find  out  the  composition  of  each  fragment,  yet  these 
would  crumble  with  the  least  handling.  The  mysterious  people  who 
constructed  these  mounds  must  have  exercised  a  great  deal  of  care  in 
removing  the  larger  pebbles  from  the  dirt,  since  those  composed  of  clay 
or  sand  show  a  very  few  pebbles  as  large  as  a  good  sized  marble.  This 
fact  has  been  often  verified  by  the  author,  who  ordered  his  helpers  to 
notice  critically  every  particle  of  dirt  handled  in  the  process  of  trench- 
ing or  sinking  a  pit  Mounds  from  20  to  CO  feet  in  diameter  have  been 
trenched  without  finding  as  many  as  a  dozen  pebbles.^  It  is  not  for  the 
want  of  pebbles  in  the  surface  soil,  for  they  are  plentiful  and  can  be 
gathered  by  the  bnshel.  It  is  not  that  the  material  has  been  brought 
from  a  distance.  Ninety-nine  of  every  hundred  mounds  are  heaped  up 
from  the  surrounding  soil,  and  seasons  of  rain-fall,  freezing  and  thaw- 
ing, growth  and  decay  have  filled  up  these  places,  so  that  the  surround- 
ing surface  presents  the  appearance  of  never  having  been  disturbed. 
How  much  higher  these  tumuli  were  originally  we  have  no  means  of 
knowing;  the  same  changes  will  diminish  the  height  of  these  monu- 
ments with  each  succeeding  year. 

Number  34  is  a  group  of  stone  graves  in  Sec.  10,  T.  9  N.,  B.  2  W.,  in 

Goo'^lc 


744         PAPERS  BELATIHG  TO  ANTHBOPOLOOY. 

tbe  northwest  corner,  Dear  the  uorth  section  line  of  tbe  nortbireBt 
qaarter  sectioa,  on  the  third  terrace  formation  of  the  river.  It  is  siba- 
ated  Dortb  of  a  sniall  stream  that  rans  throagb  Mr.  Jaiues  Logan's  &iin. 
Mr.Jame8Bucker,incompaDyvitb  Mr.  Logan,  some  years  ago,  excavated 
them,  but  in  doing  80  only  found  a  few  fragments  of  decayed  bones. 
Mr.  Logan  also  states  that  the  field  in  which  these  graveB  are  located 
was  formerly  covered  with  arrow-points,  but  the  process  of  plowing, 
rolling,  and  harrowing  has  broken  them  into  fragments ;  yet  a  great 
many  are  still  picked  np  by  the  children  trom  time  to  time. 

Number  65  is  also  a  stone  grave  ia  Sec,  16,  T.  10  N.,  B.  2  W.,  abont 
midway  between  the  north  section  line  and  thesontb  qnarter-section  Une, 
and  in  the  northeast  quarter  aectioD.  It  stands  about  1  rods  ^m  the 
east  section  line, on  the  brow  of  a  very  high  bill  that  is  covered  by  heavy 
timber.  In  digging  into  this  grave  a  few  fragments  of  bone  were  found, 
a  portion  of  tbe  bamems,  ulna,  radios,  and  femur,  the  outer  plates  of 
the  cranium,  which  was  as  tbin  as  paper,  the  inner  being  entirely  de- 
cayed, 

number  64  is  a  cemetery  in  part  Sec  29,  T.  11  N,,  R.  2  W,,  od  the 
highest  terrace  formation,  and  od  a  prominent  ridge  that  projects  ont 
to  Bond's  Creek,  on  the  west  aide,  on  Mr.  Jackson  Leeche's  farm. 
Five  years  ago,  in  the  ueighborhood  in  which  this  cemetery  is  located,  tbe 
road  supervisor,  in  his  search  for  graTcl,  by  chance  stumbled  upon  tbe 
point  of  this  ridge,  which  he  commenced  to  remove.  After  digging  and 
caving  down  the  ridge  about  8  feet  from  the  point  of  commencement, 
the  workmen  came  upon  and  removed  four  skeletons  with  a  few  stoue- 
axes,  one  of  which,  8  pounds  in  weight,  is  in  the  aatbor's  cabinet,  and  oue 
of  about  the  same  weight  is  tn  tbe  cabiaet  of  the  S'atural  Historical  So- 
ciety of  Cincinnati.  At  that  time  also  a  few  celts  were  found  with  these 
skeletons.  A  great  portion  of  the  skeletons  cmmbled  to  pieces  npou 
exposure  to  tbe  air.  Oue  cranium  was  nicely  pat  together  by  Mr.  Stan- 
ton, who  tias  it  yet  in  his  cabinet.  Tbe  depth  of  the  interment  was  7 
feet, 

Number  65  is  a  cemetery  in  Sec  4,  T.  9  N.,  R.  2  W.,  in  the  southwest 
corner  of  the  southeast  quarter  section,  on  a  ridge  that  projects  oat 
to  a  small  stream  which  empties  into  tbe  river.  It  is  situated  on 
the  east  side  of'the  river,  on  the  second  terrace,  a  little  southeast  of 
the  river  bridge,  ou  Mrs.  K.  Templetoo's  farm.  Over  it  has  grown  a 
smiiU  forest,  which  obscured  the  fact  that  it  was  a  resting-place  of  tlie 
dead.  There  are  only  fonr  places  within  a  range  of  11  miles — these 
two  cemeteries  and  the  stone  graves — where  the  dead  were  baried  in 
this  manner. 

Number  60  is  an  open-air  workshop  in  Sec  3,  T.  9  N.,  R.  2  W.,  in  tbe 
southeast  comer  of  the  soathwest  quarter  section,  on  the  second  terrace 
formation  of  the  rirer,  in  a  field  ou  the  north  side,  through  which  raas 
a  small  stream  fed  by  numerous  fine  springs.  This  workshop  is  bat  a 
short  distance  soathwest  of  the  group  of  stone  graves.      ,  .  , 
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I^Dniber  57  is  an  open-air  workshop  in  Sec.  4,  T.  9  K.,  B.  2  W.,  near 
the  soatheast  comer  of  the  northwest  qoarter  section,  on  Mr.  George 
Templeton's  farm.  It  is  situated  on  the  second  terrace  formation  »f  the 
rirer,  soitfh  of  Templeton's  Creek  aboot  300  yards,  and  150  yards  soath 
of  bis  residence.  The  gentleman  states  that  he  has  foand  a  great  many 
axes,  pestles,  celts,  and  airow-pointa  on  this  piece  of  land,  and  from  a 
spot  about  200  feet  sqoare  has  hauled  at  least  sixty  wagon-loads  ot 
chipped  and  unchipped  cobble-stones,  and  yet  as  many  loads  remain. 
Mr.  Templeton  has  in  bis  poasessiou  au  ax  taken  from  this  shop,  the 
most  perfect  one  the  writer  has  examined. 

Mamber  58  is  a  workshop  in  Sec.  12,  T.  10  N.,  B.  2  W.,  in  the  north- 
east corner  of  the  sontbwest  quarter  section,  on  the  second  terrace  forma- 
tion, and  in  Mr.Charles  B.  Hay  ward's  farm.  It  stands  almost  opposite  the 
Doted  Glidwell  monnd,  and  on  the  west  side  of  the  river,  iu  plain  view 
of  N^o.  67.  To  the  northwest  of  the  field  in  which  tbis  shop  is  located  are 
several  never-failiug  springs,  whose  water  forms  qnite  a  stream,  which 
flows  along  the  north  side  and  empties  into  the  river.  Here  can  be 
foand  a  vast  amount  of  cbertchips,  chert  balls,  broken  and  chipped  cob- 
ble-stones, and  broken  arrow-points.  The  implements  that  predominate 
are  the  scrapers,  axes,  sinkers,  hammer  or  chipping-stooes.  A  few  or- 
oamenta!  pieces  have  been  found.  The  aathor  has  gathered  and  re- 
ceived ftom  Mr.  Hayward  at  least  a  bushel  of  relics.  And  every  year 
when  tbis  spot  of  ground  is  tamed  over  hundreds  are  picked  up  by  the 
owne^  and  given  away,  yet,  from  among  the  vast  number,  not  one  pare 
flintpoint  has  been  found. 

Nnmber'59  is  a  workshop  in  Sec.  17,  T.  10  K.,  B.  2  W.,  iu  tbe  south- 
east part  of  tbe  northeast  quarter  section,  on  the  second  terrace  for- 
mation of  the  river,  on  Mr.  James  HerralFs  farm,'  a  little  east  of  north 
from  bis  residence,  and  close  to  the  road,  on  the  east  side  of  the  field  in 
which  it  is  located.  East  of  the  field  is  a  fine  spring  of  water,  and  near 
by  iu  the  field  is  the  workshop,  about  300  feet  square.  Here  were  mana- 
foctured  the  ornamental  or  ceremonial  pieces,  for  every  year  that  this 
spot  is  cultivated  several  implements  are  picked  up  in  an  unfinished  or 
finished  state.  Some  are  only  chipped  into  form,  some  chipped,  pecked, 
and  partly  groand ;  others  completed,  with  the  exception  of  drilling, 
wbich  iu  some  cases  is  commenced ;  others  are  entirely  flnisbed.  A  few 
celts  and  cbipping-stones  have  been  found,  but  they  do  not  seem  to  be 
very  numerous. 

Number  60  is  a  workshop  in  Sec,  9,  T.  11  U.,  B.  3  W.,  on  the  south- 
west comer  of  the  northwest  quarter  section,  on  the  second  terrace  for- 
mation of  the  river,  and  on  Mr.  Alexander  Johnston's  farm.  Tbe  spot 
covers  alwut  4  or  5  acres,  constitnting  the  area  of  tbe  pbiteau  over 
which  the  work  was  prosecuted.  Tbe  articles  of  manufacture  were 
axes,  celts,  and  pestles.  From  tbis  spot  have  been  gathered  quite 
a  number  of  these  domestic  implements,  with  a  few  ornaments,  by  Mr. 
TheodoreCampbeU,S.Conrad,H.Brown,JamesMill8,andothers.  Qu'*"* 
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a  DDmber  of  large  axes,  veighmg  from  10  to  16  pounds,  have  been  foond 
here.  Hr.  James  Uucker  has  one  in  his  cabinet  with  about  4  JDcbesof  ' 
the  bit  broken  off,  foand  by  Mr.  Henry  Brown,  that  weighs,  as  it  is,  12} 
poands.  No  doubt  before  it  was  broken  it  woald  have  weighed  16 
poanda.  The  anthor  has  one  in  his  cabioet,  made  of  striped  state, 
plowed  np  on  the  26tb  day  of  Augnst,  that  weighs  10  ponuds.  Hr. 
Theodore  Oampbel  I  gave  the  anthor  u  mortar  that  holds  very  near  a  half 
gallon,  the  finest  specimen  of  the  kind  he  has  ever  seen.  It  was  plowed 
np  in  1848,  by  Mr.  Taylor,  "  a  fonncr  owner  of  this  farm,"  who  at  that 
time  picked  tJie  date  on  the  bottom  of  it.  Very  few  arrow-points  are 
found  on  this  &rm  or  those  joining  it  on  the  north,  east,  or  south. 
Through  the  field  in  whicb  this  shop  is  located  an  old  Indian  trail 
passes  to  an  Indian  campiDg-gronnd  due  west,  aboat  200  yuds. 
Some  of  the  older  inhabitants  of  this  and  that  neighborhood  still 
recollect  some  of  the  incidents  that  transpired  at  this  camp  while 
the  aborigines  yet  roamed  at  will  up  and  down  this  valley. 

Xamber  61  is  a  workshop  in  part,  Sec.  29,  T.  12  JH.,  R.  2  W.,  on  the 
second  terrace  formation  of  the  river,  and  on  Mr.  Levi  Bond's  farm, 
just  north  of  his  residence,  about  300  yards.  It  is  about  500  yards 
northweet  of  Qnakertown,  on  the  north  side  of  the  road  that  leads  from 
Quakertownto  Alquina;  also  on  the  west  side  of  Bond's  Creek.  A  lit- 
tle to  the  south  is  an  excellent  spring  of  pure  water  running  the  whole 
year  ronnd.  A  little  northeast  of  this  shop  was  the  once'great  sand 
monnd  spoken  of.  The  articles  of  manufacture  of  this  shop  were  theax, 
I>estle,  celt,  and  hammer-stone.  This  was  one  of  the  most  prodactive 
shops  along  the  valley.  There  has  been  gathered  here,  fh)m  time  to 
time,  at  least  a  half  wagon  load  of  domestic  implements,  and  yet  ever)' 
year  that  this  field  is  cultivated  Mr.  Bond  or  his  sons  picknp  about  tvo 
dozen  implements.  Almost  every  cabinet  in  this  section  and  that  of 
'  the  State  mnsenm  contains  typical  specimens  taken  from  this  notorioos 
workshop  which  covers  aboat  2^  acres.  This  space  is  covered  with  a 
mass  of  chipped  and  broken  stones ;  bat  to  my  knowledge  or  that  of  Hr. 
Bond's,  no  ornamental  piece  has  yet  been  found  within  the  field  in  which 
these  remains  are  located.  Iforthwest  of  this,  a  quarter  of  a  mile,  is  a 
cemetery  which  will  be  mentioned  further  on. 

Number  62  is  a  workshop  in  Sec  4,  T.  11  N.,  B.  2  W.,  in  the  north- 
west part  of  the  southeast  quarter  section,  on  the  second  terrace  foma- 
tion  of  the  river,  and  on  Mrs.  E.  Scott's  farm.  It  stands  nortlieast  of  ber 
residence  and  on  the  north  side  of  Hannah's  Creek.  The  articles  of 
manufacture  have  been  pestles  and  celts,  those  implements  predomi- 
nating. But  very  few  axes  have  been  found  here.  The  area  of  this 
shop  is  about  1  or  1}  acres.  A  vast  amount  of  broken  cobble-stooe 
covers  the  spot.  Tery  liltle  of  the  striped  state-stone  is  fonnd  heif^ 
No  ornaments  or  fragments  thereof  has  ever  t)een  discovered  on  thii 
piece  of  laud,  arrow-points  also  l)eiog  very  few  in  numt>er.  Occasion- 
ally  one  is  picked  up  in  the  spring  or  fall  of  the  year,  n-hcn  plowing  ia 
going  on. 
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Nambw  63  is  a  workahop  in  Sec.  21,  T.  12  N.,  B.  2  W.,  in  the  north- 
west comer  or  the  southeast  qaarter  section,  on  the  second  terrace 
formation  of  the  rirer,  and  on  Mr.  Harrison  Erl^a  farm.  It  stands  on 
the  west  side  of  the  rirer/alBO  on  the  west  side  of  the  road  that  leads 
from  DunlapsviUe  to  Brownsville.  A  little  northeast  of  this  work> 
shop  is  an  excellent  spring,  which  has  never  been  known  by  the  oldest 
settler  to  fail  in  supplying  an  aboudance  of  water.  The  articles 
of  manafactnre  at  this  shop  were  axes,  pestles,  celts,  and  hammer- 
stones,  or,  as  some  wonld  wish  to  classify  them,  sinkers.  From  this 
shop,  which  covers  an  area  of  about  2  acr^s,  qaite  a  goodly  nnmber  of 
these  domestic  implements  hare  been  taken.  Only  two  or  three  orna- 
mental pieces  have  been  fonnd  here,  and  those  were  broken  or  nofln- 
ished.  A  great  many  of  the  domestic  implements  have  also  been  foand 
in  this  condition. 

If  umber  06  is  a  workshop  in  Sec.  36,  T.  13  X.,  B.  13  E.,  in  the  north 
west  part  of  the  sonthwest  qaarter  section,  on  the  highest  terrace  for- 
mation, on  Mr.  Jacob  Master's  farm,  a  little  northwest  of  the  residence 
and  on  the  north  side  of  Bloyd's  Creek.  To  the  sontb  of  this  shop  is  a 
fine  spring  of  water-  The  predominant  articles  of  manafactnre  were 
arrow-points,  scrapers,  and  drills.  Seldom  an  ax,  celt,  or  pestle  is  fonnd 
here,  bat  n  great  many  arrows,  with  which  the  several  local  collectors 
have  enriched  their  cabinets.  They  are  principally  made  of  chert ;  occa- 
sionally a  specimen  of  chalcedony  or  of  flint  occurs. 

Camber  82  is  a  workshop  in  Sec.  20,  T.  10  N.,  B.  2  W.,  in  the  south- 
west part  of  the  northwest  qaarter  section,  on  the  highest  terracefonna- 
tion,  and  on  Mrs.  Agnes  Miller's  farm,  north  of  her  residence  about  100 
yards.  To  the  south  of  this  shop  is  a  fine  spring  of  water.  Articles 
of  manufacture  are  arrows,  spear-points,  and  scrapers.  The  area  of  the 
shop  is  abont  one-half  acre,  which  is  thickly  covered  with  fragments 
of  chert.  A  great  many  fine  arrow-pointa  have  been  fonnd  here  by  Mrs. 
S.  B.  Johnston's  sons,  who  make  a  business  of  collecting  these  relics  and 
selling  them  to  the  several  local  collectors. 

Number  83  .is  a  workshop  in  Sec.  27,  T.  13  N.,  B.  13  E.,  in  the 
Bontbwest  part  of  the  southeast  qaarter  section,  on  the  highest  terrace 
formation,  on  Mr.  Jacob  Meyer's  farm,  northwest  of  his  residence  aboat 
75  yards.  East  of  the  shop  about  100  yards  is  a  good  spring  of  water, 
which  flows  directly  along  the  south  side  of  the  field  in  which  the  shop 
is  located.  Articles  of  manufacture  are  arrow  and  spear  points,  al- 
though a  few  fragments  of  ornaments  havebeenfound  and  two"  anvils." 
Tbe  area  covered  by  the  shop  is  1^  acres.  Here  we  find  the  ground  cov- 
ered with  chips  of  chert,  with  occasionally  a  fewfragmenta  of  flintand  chal- 
cedony. This  shop  has  also  famished  several  local  collectors  with  a  fine 
assortment  of  arrow-points.  So  far,  not  a  single  ax,  celt,  or  pestle  has 
been  found  on  this  shop  or  even  on  the  farm. 

Number  85  is  a  workshop  in  Sec.  10,  T.  12  N.,  B.  13  E.,  in  the  north- 
em  part  of  tbe  southeast  quarter  section,  on  the  highest  terrace  forma- 

.;oogic 


748         PAPEBS  RELATING  TO  ANTHEOPOLOGY. 

tion,  and  ou  Mr.  Jon.  Webb's  farm.  Articles  of  manofactnre  are  axes, 
celts,  fliTov  and  spear  points.  Here  a  profasioo  of  articles  bave  been 
fonnd,  along  with  some  fragments  of  ornaments.  Mr.  Webb  and  bis 
sons, in  the  processof  tilUngthisfieldjhftvesecuredarastaDionntof  the 
arrov-pointa,  some  of  them  very  flnespecimens.  Thesbopcoversabont 
2  acres  of  ground.  In  the  writer's  cabinet  is  a  sledge  which  Mr.  E. 
Webb  gave  him  in  thespringof  1880,  tamed  over  in  the  process  of  plow, 
ing.  This  sledge  weighs  22J  ponnda ;  the  groove  being  complete,  also 
the  pole,  the  bit  being  cbipptMl  and  pecked  down  ready  for  grinding. 
This  is  an  excellent  specimen.  Ever;  year  when  tilling  the  field  in 
which  this  shop  is  located  the  owners  secure  a  goodly  number  of  relics. 
In  tbe  adjoining  field  on  the  north  the  oldest  settlers  say  there  was 
an  Indian  campiug-grouDd,  and  tbe  trail  passed  through  the  northeast 
corner  portion  of  the  field  in  which  this  shop  is  located. 

The  old  block-houses  which  were  erected  along  the  valley  some  sev- 
enty-five years  ago  have  nearly  all  beeu  removed,  and  the  spot  where 
they  once  stood  will  soon  foe  unknown.  The  old  settlers  are  passing 
away  rapidly,  and  they  alone  retain  their  history.  Here  in  this  valley 
they  settled  down  in  1803  and  1801,  in  somewhat  compact  colonies,  and 
erected  these  forts  for  preservation  in  time  of  danger  from  tbe  then 
savages.  Of  these  bnt  two  remain,  one  on  Mr.  William  McClore's  farm, 
a  little  northeast  of  Brookville,  Ko.  89 ;  the  other  ou  Mr.  Jon.  Power's 
form,  No.  81.  This  was  weather-boarded  and  converted  into  a  dwelliog, 
and  bos  been  occupied  as  such  np  to  the  present  time,  but  the  owner 
contemplates  its  removoL  Thus  the  loat  one  of  these  forts  whose  mde 
walls  had  protected  our  first  inhabitants  &om  tbe  deadly  arrows  of  the 
red  men  will  be  gone  to  give  place  to  a  more  oommodions  dwelling 

Block-house  No.  67  is  in  Sec.  28,  T.  12  N.,  R.  2  W.,  and  in  the  south- 
east comer  of  the  northwest  quarter  section,  on  the  east  side  of  the 
village  of  DunlapsviUe.  This  block-bouse  was  erected  by  Mr.  William 
Nickles  in  1806. 

Block-house  No.  68  is  in  Sec.  30,  T.  11  N.,  B.  14  E.,  in  the  southwest 
corner  of  the  northeast  quarter  section,  and  just  opposite  the  mouth 
of  Bichland  Greek.    It  was  ei-ected  in  1805. 

Block-house  No.  81  is  in  Sec.  33,  T.  10  N.,  E.  2  W.,  in  the  eonthwest 
comer  of  the  southwest  quarter  section,  erected  by  Obadiah  Eustes,  in 
1804. 

Blockhouse  No.  87  is  in  Sec.  21,  T.  9  N.,  E.  2  W.,  near  the  southwest 
comer  of  the  northwest  quarter  section. 

Camping-grounds  and  trails  have  been  laid  down  on  the  map  and 
sectional  drawings  as  correctly  as  it  were  possible.  To  accomplish  this 
has  been  quite  a  task  and  involved  writing  to  a  great  many  who  an 
acquainted  with  facts,  who  do  not  now  reside  within  the  county.  Tbe 
greater  portion  of  the  knowledge  thus  gained  was  from  t^e  oldest  in- 
habitants who  were  bom  and  raised  in  this  community. 

No.  69  is  in  Sec.  31,  T.  10  N.,  B.  1  W.,  in  the  southwest  comer  of  the 
southwest  quarter  section. 
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Ko.  70  is  in  Seel  33,  T.  10  M.,  B.  2  W.,  in  the  northwest  comer  of  the 
Boathwest  quarter  section. 

No.  7t  is  in  Sec.  10,  T.  12  JS.,  R.  13  B.,  near  the  southivest  corner  of 
t})e  northeast  qoarter  section. 

No.  72  is  in  See.  36,  T.  13  N.,  B.  13  E.,  rer;  near  center  of  the  sec- 
tion. 

Ho.  73  is  in  Sec  8,  T.  11  N.,  B.  2  W.,  sootheast  corner  o(  the  north- 
east qaarter  section. 

No.  74  is  in  Sec.  11,  T.  11  "N.,  B.  2  W.,  in  the  northeast  comer  of  the 
fioathwest  quarter  section. 

No.  75  is  in  Sec.  7,  T,  14  N.,  B.  14  E.,  in  the  southwest  comer  of  the 
southwest  quarter  sectiou. 

No.  8C  ia  in  Sec  34,  T.  13  N.,  B.  13  E.,  midway  between  the  east  and 
west  quarter-section  lines,  and  near  the  north  line  of  the  northeast 
quarter  section. 

OPBN-AIB   VOBSSHOPS. 

These  shops  are  discovered  in  the  valleys  under  tbe  uplands  by  evi. 
deuces  as  positive  as  those  of  the  mounds  and  earthworks,  and  perhaps 
more  so  than  those  of  the  moonds,  trom  the  fact  that  a  great  many  per- 
sons are  misled  in  regard  to  these  elevations,  ever  ready  to  call  any  nym- 
metrica)  hillock  a  mound.  Only  a  section  will  disclose  the  truth  as  to  their 
natural  or  artificial  formation.  Not  so  in  regard  to  these  ancient  work- 
shops. If  by  chance  one  should,  while  passing  over  a  field  or  piece  of 
ground,  come  upon  a  vast  amount  of  broken  cobble-stones  or  chert,  un- 
able to  find  hardly  due  intact,  he  naturally  would  oondude  that  here 
some  kind  of  industiy  had  been  carried  on.  A  true  knowledge  of  that 
branch  of  industry  would  be  found  out  by  any  inquiring  mind.  If 
among  these  siwlls  or  fhigments  we  find  an  ax,  ceU,  or  pestle,  and  upon 
doe  inquiry  of  the  owner  or  tenants  ascertain  that  he  at  different 
times  had  gathered  several  of  these  different  implements  there  ve  ooold 
snrely  say,  this  is  a  workshop  where  were  manufactured  only  this  pecu- 
liar class  of  implements.  Wherever  these  ft«gments  are  found  there  is 
□o  difflcnlty  in  classifying  the  style  of'  implement  which  were  manu&o- 
tored,  whether  they  be  the  ax,  celt,  pestle,  hammer,  arrow,  or  ornament^ 
the  superahnndaace  of  each  article  tells  the  story.  Sometimes  we  find 
a  variety  of  implements,  such  as  the  ax,  celt,  arrow-points,  &c  In  such 
instances  there  will  be  found  a  conglomeration  of  fn^ments.  Bntsuch  is 
seldom  the  ease,  and  only  one  shop  of  this  character  is  known  along 
this  vaUey ;  this  is  No.  SO,  in  Sea  17,  T.  11  N.,  B.  2  W.  Here  are 
found  the  warlike  and  domestic  implements  in  conjunction  with  orna- 
ments, all  of  which  have  been  found  in  goodly  nombere  in  their  finished 
and  unfinished  state ;  some  chipped  into  form,  others  chipped  aud  partly 
pecked ;  others  again  showing  three  stages  of  advancement,  chipped, 
partly  pecked,  and  partly  ground  or  polished.  Such  isnot  only  the  case 
with  the  ornamental  finds,  hut  also  the  axes  and  celts  show  tbe  same 
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stages  of  advancemeDt,  These  worluhops,  as  a  general  ml(4,  are  located 
OD  the  seooad  terrace  formatioii  aloog  tiie  river  or  the  larger  streams 
that  empty  into  the  river,  and  in  close  proximity  with  each  shop  is  an 
excellent  spring  of  water.  Also  in  close  proximity  will  be  foQod  a  sig- 
nal moond  or  station,  located  on  the  highest  hill  or  bluff  along  the  river. 
Moond  12  commands  an  excellent  view  of  Nob.  S6,  57,  and  58 ;  moond 
25  that  of  No.  59}  monnd  27  that  of  shop  00;  monnd  41,  that  of  62 ;  monnd 
70,  that  of  63 ;  monnd  21,  that  of  8S ;  and  so  on,  throngh  the  whole  val- 
ley. Tia  tme  these  signal  monnds  in  some  instances  have  been  con- 
verted or  adopted  as  burial  mound,  probably  after  their  abandonment 
as  signal  stations.  We  are  better  able  after  trenching  these  stract- 
nres  throogh  the  center  to  determine  their  trae  character  and  probable 
use.  Until  this  is  done  onr  theories  are  premature,  for  only  a  trae  sec- 
tion of  their  formation  can  establish  the  facts  as  to  whether  they  are 
signal  mooods  or  bnrial  moondsorboth.  In  signal  monnds  there  is  only 
one  spot, and  that  in  the  center,  that  shows  the  action  of  &re,and  when 
it  has  served  its  purpose  it  is  built  np  in  a  cone  shape  and  abandoned. 
In  case  it  is  converted  into  a  bnrial  monnd  the  fire  has  been  extin- 
guished, the  snrface  leveled,  the  dead  deposited,  and  again  anotbw 
layer  of  clay  or  whatever  material  is  nsed  in  its  construction  is  sym- 
metrically laid  over  the  dead  to  the  depth  of  6  to  18  inches.  Over  the 
whole  sorfece  a  fire  once  more  is  started,  the  object  being  to  bnm  the 
clay  or  harden  it,  so  that  the  water  will  not  permeate  It  so  readUy  as  it 
does  the  nnbomt  clay.  In  doing  this  there  is  no  fear  of  destroying  tiie 
objects  deposited  below.  Sometimes  where  a  limb  has  not  been  soffl- 
dently  covered  it  has  been  charred,  which  acoonnts  for  that  part  of  the 
subject  we  oftentimes  find  in  these  tomnli  that  are  mutilated  and  at- 
tributed to  cremation.  The  moisture  that  is  contained  in  the  body  pre- 
serves the  bones  of  these  subjects  from  the  intrinsic  action  of  the  fire. 
In  stndyiug  the  reports  of  the  survey  of  monnds  in  certain  portfODS  of 
the  country,by  those  who  have  classified  them  as  signal  and  bnrial  mounds, 
the  question  oiten  presents  itself,  by  what  criteria  are  they  asserted  to 
have  been  signal  stations  or  otherwise  t  The  writer  has  followed  in 
their  footsteps  beretofi}re  in  his  classification,  description,  surveys,  &c 
In  the  pitacnt  paper  the  theory  of  their  past  usage  is  based  on  the  a^ 
pearance  of  their  strata,  after  a  perfect  section  of  the  monnd  is  made, 
not  trom  the  strata  shown  in  sinking  a  shaft  in  the  center,  for,  pertiaps, 
these  strata  may  extend  to  within  6  inobes'of  the  ontn*  edge  of  the 
straoture  or  tumulus,  and  perhaps  they  may  not;  hence  the  advisability 
of  a  perfect  section  of  the  works  so  as  to  enable  one  to  classify  them  cor- 
rectly. This  has  been  done  in  this  ])resent  report  as  far  as  it  was  possible 
to  superintend  the  work.  These  signal  and  burial  monnds  develop  the 
fact  that  their  builders  looked  to  the  safety  of  the  living  and  to 
the  preservation  of  their  dead,  and  adopted  the  most  rational  means 
at  that  time,  taking  into  consideration  their  surronudings  and  feoih- 
ties.    They  could  not,  with  all  their  shrewdness,  have  hit  upon  a  mon 
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preservative  mode — the  ashes  and  coal  for  the  bed  of  the  sleepers,  and 
the  hard  bnnit  clay  as  their  covering.  UDder  snch  circamstaocea  it  re- 
qoired  years  for  these  bodies  to  molder  away.  Perbai>8  There  these 
monads  stand  forests  have  grown  np,  follen,  and  decayed  to  give  place 
to  other  species,  and  yet  a  goodly  portion  of  the  skeletons  are  exhumed 
from  these  tamali  in  a  good  state  of  preservation.  The  people  who  once 
occupied  this  land  have  had  their  tnm,  and  in  the  moat  joyous  career 
of  their  vanity  and  splendor  their  strength  failed,  and  they  have  again 
roturoed  to  duet.  Therefore  the  whole  world  is  bnt  a  sepulcber,  and 
there  has  nothing  lived  on  its  surface  but  has  been  entombed  beneath 
it.  The  monnds  and  obscure  cemeteries  all  over  the  world  are  ftill  of 
this  loathsome  dust  of  bodies  once  quickened  by  living  souls,  who  iier- 
haps  occupied  thrones,  presided  over  assemblies,  marshaled  annies,  and 
snbdned  provinces. 

Monnda  surrounded  by  circular  walls  are  scattered  along  the  valley 
and  on  the  hill-topa  that  command  a  view  of  the  greateat  territory ; 
those  in  the  valley  generally  stand  on  the  second  terrace  formation, 
ntar  the  greatest  prominence.  Why  are  the  circular  walls  thus  built  f  Is 
it  to  mark  the  peculiar  purpose  for  which  they  were  constmoted,  as 
signal,  crematory,  or  sacrifloiat.  Perhai>s  these  walls  were  bnilt  to  servo 
the  purpose  to  which  have  been  attributed  the  smaller  circniar  works 
without  any  center  elevation.  All  the  lesser  works  of  this  character 
were  probably  constructed  for  the  same  pnrpose  as  mentioned  hereto- 
fore. They  are  the  remains  of  a  primeval  wigwam,  it  may  have  been  of 
a  religions  character,  or  one  in  which  the  royal  chief  and  family  dwelt. 
Exploration  does  not  develop  auytbing  positive.  It  is  seldom  that  any 
fragment  of  bone  is  found.  When  such  is  the  ease  it  is  of  au  animal, 
bat  the  species  cannot  be  determined.  Generally  fragments  of  pottery 
are  found  throughout  the  work,  bat  domestic  implements  are  seldom 
found.  If  snch  be  the  case  it  wilt  be  only  a  ft«gmeut.  Another  notice- 
able feature  is  tbattbesestructnreacontain  no  ornamental  or  ceremonial 
stones.  If  one  is  allowed  to  judge  flrom  the  material  that  is  foond 
within  them,  of  a  domestic  character,  they  would  be  classed  as  kitchen 
mounds,  containing  more  fragments  of  plain  domestic  pottery  than  any- 
thing else.  They  cannot  be  works  of  defense,  for  they  are  too  small, 
measuring  only  40  to  80  feet  in  diameter.  These  circular  works  were 
simply  the  protection  walls  of  a  wigwam  or  temple,  perhaps  of  religious 
trharacter.  Kotbiug  can  be  more  obvious  than  that  they  were  bnilt  in 
accordance  with  a  general  plan  and  for  a  specific  purpose.  When,  how- 
ever, a  conclusion  is  sustained  by  analogies  of  a  most  striking  charac- 
ter, it  is  invested  with  double  value.  It  is  then  that  we  proceed  with 
some  degree  of  coufldence  to  inqnire  bow  far  we  are  justified  in  snppos- 
Ing  that  these  ancient  structures  were  temples  of  worship,  or  palaces  for 
the  chief  mier.  It  is  true,  we  have  neither  the  light  of  tradition  nor 
that  of  history  to  guide  us  in  our  inquiries.  Even  the  name  of  the 
I>eople  by  whom  these  works  were  ooustruoted  is  lost.    Therefore  every 
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attempt  to  drav  aside  the  curtain  tliat  separates  myth  from  tnitb  nuy 
fail,  bat  if  this  iaveBtigatioD  is  but  partially  snccessfhl  in  castiog  a  ray 
of  light  apoQ  tliese  mystical  stractores,  the  labor  will  not  bare  beeo  in 


SIGNAL  MOUNDS  OF  BUTLER  COUNTY,  OHIO. 
Bt  J.  P.  MaoLean,  o/ffamilton,  Ohio. 

The  great  moaDd  of  the  valley  of  the  Qreat  Miami  Biver  is  situated 
on  one  of  the  highest  hills  in  its  immediate  vicinity,  aod  located  aboot 
three-quarters  of  a  mile  southeast  of  the  town  of  Miamisburgh,  Mont 
gomery  County,  Ohio,  and  about  the  same  distance  east  of  the  Hiami 
Biver.  The  hill  is  composed  of  limestone  representing  the  geological 
formation  known  as  the  Hudson  Biver  epoch.  Broken  limestone  crops 
oat  on  the  surface,  and  the  soil  is  very  thin,  not  adapted  to  agricnltnntl 
porposes.  The  hill  from  the  north  and  west  is  steep  and  may  be  said  to 
be  difBcolt  of  ascent  The  surface  of  the  country  for  aconsiderable  dis- 
tance to  the  east  and  south  is  very  much  broken.  The  mound  is  on  the 
summit  of  the  hill  and  on  a  natural  knoll  of  a  very  noticeable  declivity. 
The  sides  or  varioas  slopes  of  this  knoll  appear  to  be  regular  and  of 
equal  descent,  or  rather  rising  evenly  from  all  directions.  On  the  east 
side  of  the  mound  and  penetrating  it  is  an  excavation  walled  with  stone 
and  probably  used  as  a  milk  house.  Two  or  three  rods  farther  removed 
is  a  farm-house,  while  the  same  distance  to  the  northeast  is  a  bam.  The 
monnd  is  68  feet  in  perpendicular  height,  and  852  in  circumference  at 
its  base,  and  contains  311,353  cubic  feet  The  summit  is  level,  circnlitr 
in  form,  with  a  diameter  of  about  20  feet  It  is  said  that  from  this  poiot 
a  view  may  be  seen  extending  for  '20  miles  op  the  valley  and  the  same 
distance  down  tJie  river.  The  day  I  visited  it  was  cloudy  and  rainy,  caus- 
ing the  view  to  be  limited,  although  one  of  the  grandest  sights  within 
the  State  presented  itself  to  my  eyes.  Some  of  the  hills  of  Butler 
Coauty,  upon  which  I  knew  were  located  mounds,  were  before  me. 

The  sammit  of  the  monnd  overlooks  some  of  the  most  important  in> 
closures  of  the  valley.  Looking  north  a  distance  of  3  miles  are  the  in- 
complete works  at  AlezandersTltle,  figured  and  described  in  "Ancient 
Monuments  of  the  Mississippi  Valley,"  p.  82. 

In  a  southwest  Sirectiou  and  a  miles  distant  from  the  mound  is  the 
Fort  on  Big  Twin  located  on  Sec.  3,  J3ennaa  Township,  Montgomeiy 
County,  described  in  my  work  on  "  The  Mound- builders,"  p.  25,  An  en- 
larged plan  of  the  work  is  given. 

Nine  miles  northeast  of  the  last-named  fort,  and  1^  miles  south  by 
west  of  Fannersville,  situated  en  Big  Twin  Creek,  is  another  inclosnre 
containing  two  irregular  circles,  with  still  another  at  the  north  gateway. 
The  work  is  situated  on  a  spur  of  land  about  100  feet  above  the  cre^ 
with  a  perpendicular  declivity.    Toward  the  north  the  hUl  slopes  and  the 


PAPEBS  BELATINO  TO  ANTHB0P0L06T.  753 


H.  Mis.  2G 48 


D.gitizecbyG00glc 


756  PAFEBS  BELATING  TO   ANTHBOPOLOOT. 

line  of  embankmeDt  is  carried  down  the  slope.  The  entranoe-wayB  are 
at  the  east  and  west  sides,  the  ioclosare  at  these  points  bein^  covered 
by  a  double  line  of  embankmeDt  more  formidable  than  at  other  points. 
The  circles  have  no  gateways.    A  short  distance  east  by  south  are  the 


remains  of  what  purports  to  have  been  a  very  large  inound.  The  alti- 
tade  of  the  moond  as  it  now  stands  is  30  feet.  The  creek  eDcroachfd 
upon  the  bank  and  gradually  ondennined  the  mound,  taking  away  not 
less  than  three-fourths  of  it.  The  creek  then  receded  to  its  preseot 
bed,  distant  about  20  rods. 
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Oq  the  same  creek,  in  Lanier  Townsbiji,  Preble  County,  wae  once  fhe 
work  described  and  flsared  in  "Ancient  MonomeDta."" 

Fiv«  miles  eontb  of  the  great  moand  is  the  large  moond  near  Frank- 
lin, iu  Warren  Goonty.    This  moand  is  about  33  feet  high,  located  on 


one  of  the  high  hills  bordering  the  east  bank  of  the  nver,  and  removed 
a  distance  of  about  three-fourths  of  a  mile  from  it. 

The  best  view  of  the  Miamisbnrgh  mound  8een'fh>m  any  of  the  Batler 
Coanty  moands,  is  that  given  fromthe  summit  of  the  moand  on  Sec.  32, 

•  AHctml  MmHmenti  of  tht  MUtuHp^  Vallig,  p.  33  (PUte  XII,  No.  S).  I C 
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MadiaoD  Township.  Id  tbe  Bame  townslilp,  Sec.  19,  is  the  higfaest 
moond  in  the  county,  vith  on  altitude  of  43  feet  A  fire  ou  the  Miamis- 
borgh  monnd  voald  be  distanotly  seen  from  the  summit  of  this  moond. 
While  this  moand  ia  not  sitoated  on  tbe  highest  bill  in  the  ooonty,  yet 
its  sitnatjon  is  seen  to  be  better  adapted  for  the  pnrpoae  of  a  signsl 
station  than  any  other  spot,  when  tbe  Tarions  earthworks  it  was  in- 
tended to  protect  are  taken  into  consideration.  All  the  mgnai  moonds 
radiate  Scorn  this  ooe.  It  is  located  on  a  hill  rising  400  feet  above  the 
MiamL  It  overloolES  tbe  iactosore  on  Sea  14,  Wayne  Township.  A 
fire  on  its  sonunit  oonld  be  seen  from  the  monnds  on  Sec.  26,  Wayne 
Township;  Sees.  9  and  16,  Saint  Gl^,  and  See.  22,  Fairfield;  alsofttMB 
the  inclosnre  sitoated  on  Sec.  16,  Fairfleld.  The  three  monnds  on  Sec. 
9,  Saint  Olair,  overlook  the  inclosore  last  named,  also  the  one  on  Sec& 
4,  6, 8, 0,  Saiot  Olair ;  the  one  on  Sec  30,  Wayne,  and  that  near  Somer- 
ville  (Sees.  3,  4,  9, 10),  Milford.  A  light  on  tbe  same  three  moimda 
(See.  9,  Saint  Olair)  oonld  be  seen  from  the  moond  on  Sec.  31,  Milford, 
which  overlooks  the  iAoIosnre  on  Sec.  36,  Oxford  Township. 

Tbe  moond  on  Sec.  20,  Liberty  Township,  could  be  signaled  from  the 
Madison,  Saint  Olair,  or  Fairfleld  monnds.  From  that  point  communi- 
cation could  be  had  with  the  mound  on  Sec  24,  Union  Township,  thenoa 
to  the  moond  on  Sec  14.  The  last  nuned  overlooks  the  inclosores  on 
Sees.  14  and  8,  Union. 

Communication  is  established  between  the  monnds  on  Sees.  16  and 
19,  Saint  Olair,  and  from  tbe  latter  to  Sec.  12,  Boss,  located  within  a 
few  rods  of  Fortified  Hill  Fort.  This  fortcommauds  a  view  of  tlie  earth- 
works on  Sees.  16, 10, 15,  and  8,  Fairfleld,  as  well  as  Sec  13,  Boss. 

A  light  on  the  mouod  in  Sec  12,  Boss,  would  be  seen  from  the  moond 
in  Sec  21,  and  this  by  those  in  Sec.  30,  Hanover,  and  24,  Beily,  wbOe 
one  in  tbe  last  named  monnd  would  be  visible  from  that  oo  Sec  22, 
which  oveilooks  the  works  just  above  tbe  village  of  Beily. 

Tbe  monnd  on  Sec  21,  Boss,  overlooks  tbe  monnd  and  fort  on  Sec  S, 
Fairfleld,  also  the  Oobrain  worlu  in  Hamilton  Ooooty,  and  the  circular 
works  on  Sees.  27  and  34,  Boss. 

Un  Sec  9,  Union  Township,  aod  Sec  16,  F^rfleld,  were  a  series  ct 
works  overlooked  by  a  mound  on  last-named  section.  A  communioatkiB 
oould  be  had  with  this  mound  from  several  monnds  on  the  west  bank  of 
the  river,  notably  such  as  the  monnds  on  Sec  12,  Boss,  and  3  and  16^ 
Saint  Olair. 
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KEHAIfTS  O^  BLBN1TEBHASSETT>8  ISLA^),  OHIO  BITBB. 
By  J.  P.  MagLbah,  of  ffamilton,  Ohio.* 

The  most  &moii8  of  all  the  islauda  of  the  Ohio  Hiver  iB  known  as 
Blenoerhaesett's  lalaod.  For  more  than  two  generatioDa  it  has  been 
an  historic  spot.  Aroaod  it  clnstera  one  of  the  saddest  episodes  in  the 
history  of  oar  country.  The  traveler  anxionsly  seeks  to  have  it  pointed 
out,  and  having  once  beheld  it  his  imagination  lingers  at  the  spot. 
The  history  of  the  past  wells  np  before  him,  and  with  pity  and  kind- 
ness he  thinks  of  the  anfortooata  man  who  was  once  its  possessor. 

The  Island  received  its  name  from  Harman  Blennerhassett,  who,  in 
1798,  purchased  the  npper  portion,  containing  170  acres.  Previous  to 
this  pQTohaae  it  was  known  as  Backus*  Island.  It  is  supposed  that 
the  island  was  first  located  by  GeDeral  Washington,  in  the  year  177ti 
It  was  first  surveyed  in  1784,  and  in  1786  Patrick  Henry,  then  governor 
of  Virginia,  made  out  a  patent  for  it  to  Alexander  Nelson.  In  1792  it 
was  purchased  of  James  Heron  by  Elijah  Backus.  At  the  present  time 
it  is  divided  into  four  farms,  and  owned  by  four  different  parties,  none 
of  whom  resides  there. 

All  that  remains  of  Blennerhassett*s  costly  mansion  and  tastefi^I  im- 
provemeots  are  the  old  well,  whose  wall  is  covered  with  moss  and  fern, 
two  sand  stone  steps,  and  a  piece  of  a  stone  gate-post  Where  once 
was  the  cellar  is  now  a  depression,  with  a  sycamore  tree  several  feet  ui 
diameter  growing  in  the  center. 

The  island  is  situated  14  miles  below  Marietta,  and  1^  miles  west  of 
the  month  of  the  Little  Kanawha.  It  extends  east  and  west  and  is  of 
peculiar  form,  narrow  at  the  middle  and  broad  at  both  extremities.  It  is 
overS  mUes  long,  although  its  area  embraces  only  297  acres.  At  the  east- 
em  extremity  a  ridge  of  land  commences  and  runs  through  the  center  of 
the  island  until  half  the  distance  is  reached. '  On  either  side  of  this 
ridge  is  a  natural  trough,  resembling  the  bed  of  an  ancient  canal,  with  the 
ridge  banks  higher  than  those  bordering  the  river.  The  trough  or  ancient 
channel  bed  on  the  north  side  of  the  western  half  of  the  island  has  been 
cut  away  by  the  river,  thus  leaving  the  ridge  to  form  the  river's  bank. 
During  high  water  the  river  breaks  over  its  banks  and  flows  through 
these  troughs,  and  in  ita  course  deposits  rich  sediment.  During  the 
time  of  these  explorations  the  river  was  high  and  had  broken  into  the 

*  The  writer  wonld  here  espreM  his  indeblodneaa  to  Hi.  F.  P.  Amea,  of  B«lpre, 
Ohio,  fbr  the  vsloable  anlBtftnce  be  lendered  in  the  explontion  of  QlenDerbanett^* 
IsUnd.  It  wu  he  who  oaUed  attentioD  to  ita  antiqnitiM,  and  who  took  eTsry  oppot- 
tnnity  to  make  the  Tiait  both  profitable  Bod  pleaaant.  Hr.  Bry«nt  G.  Johnson  alao 
deeerres  grat«fnl  mentioo.  Besides  fbrnistaing  relios  and  granting  permiaoion  to  dig 
in  the  prinoipal  ahell  heap,  he  generonsl;  ftbaudoned  bis  plow  and  aaaiated  in  making 
the  ezcftTatloDa.  The  UlnatrationB  were  made  troat  pholographa  and  negativea  foi- 
Diahed  by  Hr.  K  C.  Overpeok,  of  Hamilton,  Ohio,  who  k^pdly  Tolnnteend  to  do  ths 
iirork  without  any  oharge.  ,  ,  , 
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troagb  00  the  soatb  side  and  flowed  tbrongh  the  channel  to  the  point 
where  the  water  re-entered  the  river,  thos  forming  ao  island  of  consid- 
erable size  on  the  Booth.  During  low  water  the  river  Tecedes,  thas  re- 
oniting  the  different  parts  of  the  island.  The  head  of  the  island  is 
covered  with  trees,  which  serve  to  protect  it  from  erosion  and  also  from 
damage  by  ice.  Between  these  points  is  a  dense  covering  of  trees  and 
aaderbrash  left  for  the  same  purpose,  on  account  of  the  land  being  low 
and  the  channel  somewhat  deep.  Here  driftwood  accamolates  in  great 
qaantities,  making  it  of  particalar  advantage  to  the  islanders.  Wisdom, 
however,  would  dictate  to  allow  the  driftwood  to  aecamnlate  in  order 
to  protect  this,  the  weakest  part  of  the  island. 

The  geological  formation  of  the  hlnff  on  the  Virginia  side  of  the  river 
was  not  examined,  bnt  the  rocks  appear  to  be  the  same  as  those  on  the 
opposite  bank.  On  the  Ohio  side  the  rocks  are  composed  of  sand  utd 
take  the  name  of  sand-rock,  ^fot  far  distant,  and  farther  np  the  river, 
are  located  several  grindstone  qaarries.  The  series  of  rocks  belong  to 
that  age  known  as  the  npper  portion  of  the  coal  measnres.  Thnra^ 
this  sand-rock  the  Ohio  has  gradnally  cat  its  wayontil  its  bed  isneariy 
600  feet  below  the  snmmit  of  the  adjacent  hilts.  That  the  bed  of  the 
river  was  once  still  lower  is  evident  from  the  fact  that  its  bottom  is 
composed  of  sand  and  gravel.  The  river  channel  was  partially  filled 
dnring  the  glacial  epoch,  and  since  the  closeof  that  period  the  river  bs» 
been  gradually  reaching  its  former  level.  During  this  proceas  it  has 
changed  its  bed  several  times.  The  plain  of  Belpre  was  its  bed  at  the 
close  of  the  glacial  epoch.  Distinct  markings  occur  which  exbilHt 
changes  that  took  place  open  the  pl^n.  By  the  continoed  process  of 
erosion,  first  on  Uie  Ohio  and  then  on  the  Yirginia  side,  shifting  its 
duuinel  from  time  to  time,  the  river  has  cat  its  way  to  its  present  bed, 
leaving  on  the  Ohio  side  a  series  of  beaatiftil  plains  and  on  the  Virgioia 
a  perpendicalar  blnff. 

BleoDerhassetf  s  Island  is  not  wholly  an  accretion  of  sediment  fbrmed 
by  the  river,  bnt  largdy  a  deposit  of  the  age  of  ice.  The  rivw,  in 
the  constant  shifting  of  its  bed,  formed  two  channels  at  this  point,  irtiich 
gives  shape  to  the  island.  The  troaghs  ronning  along  the  sides  of  the 
ridge,  thos  forming  three  ridges  (one  of  which  is  high  and  the  ottier 
two  low  and  bordering  the  river),  were  once  additional  channels,  thos 
presenting  four  beds,  all  of  which  were  occapied  at  one  and  the  same 
time.  When  this  was  the  condition  of  the  river  the  islsaid,  in  all  prob- 
ability, was  a  series  of  three  islands  ronning  parallel,  the  two  onter  ex- 
tending fortberinto  the  present  river  channels.  Tbebedof  tbetnmgfa 
on  the  north  side  is  higher  than  that  oo  the  soath,  ahd  beoee  was  the 
first  te  become  dry.  More  than  ooe-half  of  the  old  troogh  on  tite  eonlii 
side  is  still  quite  low  and  is  soon  overflowed  doriog  a  rise  in  the  river. 
The  whole  island  is  occasionally  inundated,  which  generally  inaies  to 
its  benefit  on  accoont  of  the  rich  sediment  osoally  deposited. 

From  the  observatioos  made  the  laod  seemed  to  be  making  on  tbe 


PAFEBS  BELATINO  TO  AKTHBOPOLOOT.         761 

south  iade,  but  od  the  vestem  half  of  the  aorth  Bide  the  erosioo  was 
great.  The  river,  floiring  from  the  north,  strikes  the  Tirgiaia  bla£b  a 
little  belov  the  month  of  the  Little  Kaoawha,  -And,  od  irs  rebonnd, 
passes  over  to  the  Qortb  side  of  the  island  and  washes  the  Ohio  shore, 
which  in  tarn  forces  the  waters  against  the  island.  80  great  has  been 
the  erosion  at  this  point  that  the  summit  of  the  ridge  is  scarcely  3  feet 
in  width.  Unless  it  is  soon  protected  the  river,  at  no  distant  day,  will 
cut  through,  which  will  result  in  the  rapid  annihilation  of  the  western 
half  of  the  island. 

The  geological  stmctnre  presents  a  mixtnre  of  sand,  gravel,  clay,  and 
river  sediment.  Fine  sand-is  the  principal  ingredient;  the  clay  ana 
gravel  are  not  predominant.  The  ridge  is  covered  with  a  rich  vegetable, 
mold,  varying  in  thioknesB  from  1  inches  to  30.  Fossils  are  oooasion- 
aliy  picked  up,  among  them  Spirifer  mueronattu  and  a  variety  of  Z<^h- 
rtmtis.  Doal  is  washed  npoQ  the  sand-bars  In  the  form  of  rolled  peb- 
bles. The  coal  has  been  lost  from  sunken  barges  and  then  rolled  along 
the  bottom  of  tiie  river.  When  thus  found  it  takes  all  the  variety  of 
shapes  represented  in  the  river  gravel  or  cobble-stone. 

The  &Rt  that  the  islMid  was  rich  in  its  archteological  remains  was 
known  only  to  a  few.  The  islanders  are  not  interested  in  these  remains 
Bare  to  pi^  up  the  relics,  for  which  they  find  a  ready  sale.  Onriosity- 
seekers  have  paid  high  prices  for  reUca,  simply  as  mementoes  of  the  fa- 
mons  place.  Two  specnlators  have  steadily  watched  the  island  for  sev- 
eral years,  and  immediately  after  high  water  they  search  along  the  north 
bank  where  they  pick  up  quantities  of  ancient  art  These  are  disposed 
of  withont  revealing  their  trae  locality.  Althongh  the  writer  visited 
the  islands  two  days  after  a  specnlator  had  been  there,  enough  relics 
were  secured-  to  illustrate  foirly  tbe  wonderfnl  productiveness  of  the 
place.  Including  those  pnrohased,  the  following  is  a  list  of  relics  ob- 
tained :  Fifty-seven  arrow-heads,  twelve  spear -heads,  one  drill,  four 
hatchets,  one  flesher  or  bark-peeler,  two  pestles,  three  hematites,  two 
bodkins,  one  bone  needle,  two  bone  beads,  seven  ornaments,  Ave  circu- 
lar stones,  besides  nnmeroos  pieces  of  pottery,  human  and  animal  bones^ 
and  three  pipes,  one  piece  of  the  bowl  of  a  pipe,  and  two  pipe-stems. 
Some  of  these  are  now  deposited  in  the  Smithsonian  Institution.  Oc- 
casionally complete  vessels  are  obtained.  Some  of  these  were  found  by 
Blennerhassett,  all  of  which  were  presented  to  his  gneets  as  soon  as 
they  were  obtained. 

The  first  point  examined  was  the  laigest  shell  heap  on  the  island  near 
the  center.  The  deposit  is  1,126  feet  long  by  2O0  in  width  at  the  west  end 
aod  3  feet  in  width  at  tbe  eastern  extremity.  What  was  the  origin^ 
-widUi  of  the  shell  heap  would  now  be  impossible  to  tell.  Mr.  Bryant 
Johnson,  who  has  resided qn  the  island  during  the  last  twenty  years, 
and  in  its  vicinity  all  his  life  stated  that,  in  his  recollection  the  width 
had  been  reduced  70  feet,  and  the  whole  distance  was  covered  with 
shells.    Save  along  the  margin  of  the  bank  the  ubell  heap  has  been 
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plowed  over  for  the  laat  forty  years  or  more.  The  plow  has  diBplaoed 
inDomerable  abells  £rom  their  bed  and  thrown  them  upon  the  sor&ce. 
The  ground  is  almost  covered  with  tbesfaellsof  the  ITitio.  Intermingled 
with  these  shells  are  nomeroas  pieoee  of  pottery,  chert  chips,  the  booes 
of  the  dew,  &c.  The  jaw-bone  of  the  dew  is  foood  in  great  namben. 
The  remainaoftwohaman  skeletons  had  been  recently  tnmed  ontbyUte 
plow,  bot  in  a  fragmentary  state.  This  location  is  a  little  below  the 
brow  of  the  ridge.  Lying  on  the  beach  haman  and  animal  bones  ooeor 
with  the  shells  of  the  land  tortoise. 

The  point  presenting  the  most  satia&otory  view  for  examination  was 
the  brow  of  tiie  bank,  for  along  this  line  the  deposit  of  shells  had  not  been 
disturbed  by  the  plow.  The  bank  presented  first,  a  layer  of  vegetable 
mold  varying  in  thickness  from  6  inches  to  30.  Then  a  layer  of  sheUs 
(Unio)  ranging  ftom  4  to  6  inches,  containing  pieces  of  pottery,  bone 
and  stone  implements,  and  the  bones  of  various  animals.  Under  this, 
at  different  points,  varying  in  depth  from  12  inches  to  25  were  ash  pits. 
Then  came  a  sandy  formation  lying  over  a  etratom  composed  of  saod, 
gravel,  and  clay. 

Along  this  bank  were  made  seven  excavations }  the  first  was  at  the 
eastern  extremity.  As  the  ridge  here  is  so  extremely  nfurow  the  Caoe 
of  the  bank  was  slightly  cat  away  in  order  to  discover  whether  the 
abells  ooooned  farther  east  along  the  neck.  The  shells  here  presented 
a  fail  compactness  of  deposit,  bat  on  being  handled  their  sharp  edges 
cnimbled.  This  is  also  trae  of  the  other  places  examined.  Farther 
westward,  immediately  onder  the  mold,  and  4  inches  below  the  sat- 
fitce  were  foand  in  ooDJanctioo,  intermingled  with  the  shells,  several 
pieces  of  pottery  and  an  implement  made  of  the  antler  of  a  deer.  It 
had  been  gronnd  to  a  point  and  was  piobablv  highly  polished.  It  does 
not  come  to  a  point  evenly,  bat  presents  iwo  flat  sides.  N'omeroos 
split  bones  oocarred  and  the  jaw,  axis,  and  other  bones  belonging  to  the 
deer  { Oariaeua  virginianut) ;  a  little  west  of  the  middle,  2  feet  below  the 
snr&oe  was  foand  a  haman  skull,  and  with  it  a  shell  bead  of  the  (Hita. 
It  was  lying  on  its  left  side,  with  its  base  toward  the  north  and  within 
the  bank  a  distance  of  4  inches.  Under  it  and  partly  aroand  it  was  an 
ash  heap.  All  the  bones  of  the  face  were  in  place  when  discovered,  bnt 
rapidly  crumbled  on  exposore  to  the  air.  By  great  care  the  craoiDffl 
was  saved  almost  entire.  It  is  now  in  the  Smithsonian  Instdtotion.  The 
entire  skull  was  flUed  with  vegetable  mold,  very  compact,  and  fall  ol 
rootlets,  some  of  which  still  adhere  to  the  satnres.  On  the  removal  <f 
(be  mold,  within  the  sknll  and  lying  against  the  sagittal  suture  were  a 
pebble,  a  piece  of  charcoal,  two  finger  bones,  three  sections  of  the  verte- 
bral oolamn,  a  piece  of  the  atlas,  a  part  of  the  sphenoid  bone,  and  pieces 
of  the  ribs,  also  one  of  the  teeth  (bicaspid  of  the  upper  jaw)  in  the  right 
OTbit.  It  may  be  a  matter  of  interest  to  know  how  these  bones  came  to  be 
displaced.  The  skull  bore  no  traces  of  having  been  rolled  or  even  dis- 
placed since  inhnmation,  save  a  twist  in  the  lower  jaw.    If  the  skoU  bad 
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been  displaced  then  tbe  body  or  rest  of  the  skeleton  was  displaced  with 
It  Tbe  probability  is  tliat  some  small  animal  harrowing  into  the  earth 
foond  tlie  body  before  decomposition  had  destroyed  all  the  fleshy  parts, 
and  entering  the  sknU  throngb  the  foramen  magnum  nsed  the  cranium 
for  a  home.  This  most  have  taken  place  prior  to  the  accnmnlation  of 
vegetable  mold  within  the  oraninm.  Bat  this  will  not  acooant  eatis- 
fiiictorily  for  the  gravel  stone  and  charcoal  within  the  craoinm  nor  tbe 
tooth  within  the  orbital  oavit?.  The  following  are  the  measurements  of 
the  craniaiu; 

Longitudinal  diameter 6 

Parietal  diameter 5^ 

Vertical  diameter 6 

Intermastoid  arch 12 

Horizontal  oiroamference 18} 

The  i^aDiam  nowhere  bears  any  traces  of  artifldal  flattening.  On 
placing  it  side  by  side  with  a  skoU  taken  from  a  monnd  in  Liberty  Town- 
ship, Butler  County,  Ohio,  a  great  difference  presents  itself  in  every 
faatnre.  Compared  with  an  Indian  skull  item  the  weat  bank  of  the 
Oreat  Miami,  same  county,  still  another  difference  is  seen  besides  its 
noticeable  smallneae.  The  only  feature  in  common  is  the  r^sed  line 
along  the  sagittal  entnie.  Bat  between  it  and  a  skxdl  from  a  monnd 
near  Belpre,  Ohio  (noticed  farther  along),  a  great  similarity  ie  readily 
seen  in  every  characteristic  feature.  The  skull  was  fbund  where  it  had 
been  placed  by  the  burial  party.  Had  it  not  been  for  the  few  bones 
protruding  from  the  bank  it  would  bare  been  missed.  The  rranaindra 
of  the  skeleton  had  been  washed  away  by  tbe  encroachments  of  the 
river.  The  fire-heap  had  gone  out  and  was  partly  buried  before  the  in- 
terment, and  vegetable  mold  had  commenced  to  form  over  it.  In  cov- 
ering up  the  body  some  of  this  mold  was  thrown  immediately  over  it. 
The  probability  also  is,  that  some  shells  had  been  deposited  prior  to  the 
inhumation.  The  m<dd  above  tbe  skull  gave  no  evidence  of  having 
been  disturbed. 

Within  3  inches  of  the  skull,  and  on  the  same  level  with  it,  an  atlas 
of  the  deer  was  fonnd ;  on  the  west  of  the  skull,  and  removed  about  2 
fiset,  yet  on  the  same  level,  were  excavated  a  chert  chip  and  one  of  the 
bones  of  the  foot  of  the  deer;  immediately  below  tlie  skull,  and  lying 
on  the  beach,  were  pieces  of  the  lower  and  upper  jaw  of  the  deer ;  also 
tbe  Bcapola  and  one  of  the  bones  of  the  foot  of  the  same  animal,  besides 
many  fragments  of  pottery.  Tbis  pottery,  like  all  the  rest  fonnd,  was 
made  of  clay  mixed  with  crushed  river  shells. 

The  next  examination  was  made  a  littie  farther  west.  The  vegetable 
mold  was  over  a  foot  in  thickness,  and  tbe  remains  of  t^e  shells  and 
works  of  art  also  a  foot  in  depth,  including  ornamented  pottery  and 
fragmentary  bones  in  abundance,  together  with  a  human  atlas.  A 
broken  implement  was  obtained  here.    It  is  composedof  porphyry,  and 
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vas  finely  potiatied.  It  presents  four  sictes,  showing  breakage.  In  all 
probability  it  was  originally  a  bark-peeler. 

At  the  Iwt  point  examined  the  sbell  depoeit  is  ftom  6  to  10  iucbea 
below  the  Barface.  Under  the  sheila  is  a  charooal  layer.  In  this  de- 
posit were  found  omanient«d  pottery,  on  implement  from  antler,  tbe 
lower  Jaws  of  tbe  deer,  both  joang  and  old,  the  split  bones  of  naiue 
animals,  tbe  breast  bone  of  some  large  fowl,  probably  the  turkey,  and 
other  objects  of  interest. 

It  is  evident  that  if  one  should  ezcarate  at  any  given  point  within 
this  shell-heap  works  of  art  would  be  tevealed. 

It  ebonld  be  remarked  that  the  above  excavations  did  not  partake  of 
the  tme  chfuracter  which  that  word  necessarily  implies.  Only  a  few 
inches  along  the  face  of  tbe  bank  were  removed,  a  fiirtber  expoenie 
being  nnneoessary.  Another  consideration  also  had  weight,  tliat  to  cut 
much  away  would  endanger  the  bank,  and  hence  would  bare  been  dia- 
advautageons  to  the  land. 

It  is  along  this  bank  where  most  of  tbe  implements  which  have  beta 
thrown  npon  the  market  have  been  taken.  All  tbe  implements  men- 
tioned in  the  paper  either  came  ftom  this  shell-heap  or  else  £n>m  one 
on  the  southeastern  part  of  the  island. 

Other  sbell'heaps  inspected  are  small  and  composed  of  tbe  vmio.  They 
were  not  explored,  as  they  appeared  to  belong  to  the  same  age  aa  the  one 
fully  described  above.  The  shell-heap  at  the  southeastern  part  of  tbe 
island  covers  abont  one-half  acre,  extending  to  the  soath  bank  of  tbe 
ridge.  When  flist  discovered  it  was  inclosed  by  a  low  wall,  neariy 
square,  composed  of  aurfoce  materiaL  Pipes,  ornaments,  circoliu-  atones, 
and,  some  other  implements  were  fonnd  in  this  heap. 

A  little  below  the  shell-heap,  and  over  the  brow  of  the  bonk,  Avs 
homan  skeletons  were  dog  np.  Two  of  these  were  veiy  large.  They 
were  placed  in  a  straight  line,  beads  near  together,  but  divided  by  a 
small  pile  of  shells. 

These  heaps  face  the  Virginia  shore,  with  the  exception  of  one.  It  is 
probable  that  the  large  one  faced  both  shores  originally.  The  genval 
surface  of  the  land  presents  no  reason  why  the  heaps  shpald  be  so 
located.  It  is  not  probable  that  the  Virginia  side  contained  more  of  the 
unio,  and  even  if  it  did  the  supply  would  not  have  held  out  long  eooogh 
to  have  continually  muntained  a  residence  on  the  south.  The  reason 
must  be  looked  for  in  another  directioti.  The  Virginia  blnfb  do  not  pn- 
sent  a  favorable  point  of  attack  by  marauding  bands,  and,  henoe,  it  may 
be  concluded  that  the  south  side  was  deemed  safer  in  case  of  aa  assault 
by  an  enemy. 

Fifteen  different  forms  of  arrow-heads  are  common  on  the  island. 
They  are  composed  of  gray,  black,  and  brown  chert,  chaloedony,  jasper, 
and  hornstone.  As  tbe  implements  ooonr  in  abundance  it  is  probable 
they  were  fastened  to  arrows  and  used  for  shooting  fish.  Implemoit* 
of  tiie  form  commonly  called  a  drill,  composed  of  jasper,  were  probably 
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nsed  in  fishing.  The  general  opinion  that  these  so-called  drills  vere 
osed  for  perforating  stone  or  other  implements  ma;  be  true.  So  far  as 
my  own  observation  extends  this  view  is  not  sastained.  Hundreds  of 
them  have  been  examined  by  the  writer,  and  many  are  in  his  cabinet, 
jet  ODt  of  all  these  not  a  half  dozen  wonld  indicate  that  they  had  been 
used  for  drills.  If  so  osed  their  edges  wonld  be  mote  or  leas  broken. 
In  Botler  Coonty,  Ohio,  they  are  almost  wholly  foand  along  onr  larger 
streams.  It  is  probable  that  sometimes  they  were  nsed  for  drilling,  bat 
nsaally  in  fishing  or  in  the  chase. 

The  forms  of  spear-heads  made  fix>m  chert  and  other  stone  are  varions. 
One  with  a  sagittAte  base  is  composed  of  a  very  pnre  and  clear  chalce- 
dony. Only  t^e  stem  or  base  is  left ;  the  shaft  lost.  This  fimn  is  rare 
in  the  latatnde  of  Ohio. 

Other  forms  of  implements  were  secored ;  a  drilled  ornament  com- 
posed of  the  colomella  of  the  iVt(tej><rc>«r«a;  another  composed  of  the 
same,  cot  perforated,  resembling  a  handle,  bnt  with  no  appearance  of 
ever  having  been  so  nsed ;  the  tips  of  the  horn  of  the  deer,  already  re- 
ferred to;  pendantscomposedofcannel-coal,  in  one  the  eyelet  is  broken, 
bat  in  the  other  it  is  perfect ;  beads  made  from  bones  of  the  bird ;  a  bone 
awl;  one  cap-shaped  form  is  called  an  "eagle-stone."  It  is  a  oatural 
formation,  and  most  have  been  picked  ap  firom  the  gravel.  It  is  partly 
drilled,  and  perhaps  iotended  for  a  sospended  ornament. 

Three  forms  of  pipes  occar  in  Hm  collection.  One  is  composed  of 
baked  otay,  and  is  as  hard  as  stone.  It  somewhat  resembles  catlinite. 
STear  it  was  found  the  stem,  composed  of  the  same  material.  As  this 
stem  makes  a  complete  fit  in  the  orifice  or  stem  end  of  the  pipe  there  can 
be  no  question  that  it  was  intended  for  this  identical  pipe.  The  work- 
men did  not  complete  it,  for  the  perforation  is  still  nnfinised.  At  one 
end  its  depth  is  one  inch,  and  at  the  other  one-fonrth  inch.  A  second 
pipe  is  composed  of  a  fine-grained  sandstone,  blackened  by  use  and  age. 
At  the  top  and  opposite  firom  the  stem  is  a  lip  made  for  adornment. 
The  third  is  an  incomplete  pipe,  composed  of  calcite,  and  Intended  to 
represent  the  head,  neck,  and  breast  of  some  bird.  A  tnbe  composed 
Off  steatite  foand  witli  it  was,  in  all  probability,  a  pipe-stem. 

Among  the  pottery  fragments  are  ears;  one  is  perfect  and  the  other 
broken.  One  stone  celt  might  be  classed  between  hatohet  and  bark- 
peeler.  It  is  somewhat  rode,  never  was  finished,  and  is  composed  of 
gieenetone.  A  polished  hatdiet  composed  of  greenstone  and  a  tool  of 
tbe  same  material,  probably  need  as  a  polisher,  are  types  of  stone  im- 
plements. 

Circular  discs  occur.  Some  of  them  are  perforated;  one  is  discoidat, 
sod  all  of  them  are  composed  of  fine  micaceous  sandstone,  except- 
ing one,  of  caonel-coal.  Its  iace  is  smooth,  and  near  the  center  is  a 
oooDtersink.  The  perforation  is  regular,  bnt  not  smooth.  The  opposite 
Bide  is  roandish,  with  a  slight  depression  at  the  center.  It  is  soratehed 
by  Ute  coarse  grains  of  sand. 
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Another  implemeDt  is  compoeed  of  a  very  bard  qaalit^  of  baked  clay, 
and  probably  used  in  potisbing.  Chert  flakes  are  evetywhere  picked  up 
in  the  two  principal  shell-heaps.  2fodales  of  red  hematite  are  oommoo 
bere,  but  do  Dot  belong  to  the  island. 

Some  of  the  coarser  implements  found  are  a  broken  flesber  or  ^^aA• 
peeler,  polished  and  made  irom  sandstone,  a  pestle,  made  of  qoartz  and 
finely  polished,  another  onpolished  and  composed  of  a  compact  sfuid- 
stone,  a  doable  mortar,  composed  of  Band-rock.  The  obveree  bowl  is  6 
inches  long,  6  wide,  and  1}  in  depth.  The  reverse  bowl  is  of  the  same 
depth  and  6j  inches  in  diameter  at  the  top. 

Doable  mortars  are  seldom  met  with  in  the  Ohio  region.  'Hie  collec- 
tion contains  also  a  so-called  spindle-reat,  with  three  perfect  circalar  de- 
pressions. On  the  opposite  side  is  one  similar  depression.  The  mate- 
rial is  a  fine  sandstone.  It  was  found  in  Highland  Oonnty,  Ohio.  The 
mortar  is  from  the  allnvial  deposit  on  the  Ohio  side  of  the  river,  imme- 
diately opposite  Blennerhassett's  Isluid. 

The  implements  above  described  do  not  represent  all  that  are  found 
on  the  island,  but  only  those  obtained.  Some  very  fine  hatchets,  com- 
posed of  browDbematite,uid  grooved  stone  axes  were  seen,  buttheyooold 
not  be  purchhsed.  Donbtless  other  classes  of  implements  are  picked  up 
from  time  to  time. 

After  a  careful  stndy  of  what  was  observed  at  Blennerhassett's  Island 
tbe  followiug  conclusions  were  reached : 

(1.)  The  eheU-heaps  were  all  deposited  by  the  same  race  <tf  pec^le 
and  at  the  same  period  of  time. 

(2.)  The  deposits  were  ftmued  by  that  race  commonly  known  as  the 
American  Indians. 

(3.)  The  evidence  appears  to  lead  to  the  conclusion  that  the  Indians 
who  formed  these  heaps  bdooged  to  the  earlier  tribes ;  for  (a)  time 
must  be  allowed  for  the  formation  of  the  vegetable  mold,  and  (i)  also 
a  period  must  elapse  for  tbe  growth  of  the  forest  trees.  When  the 
island  was  first  known  to  the  Caucasian  it  was  covered  with  forest  trees, 
which  extended  over  the  shell-heaps. 

(4.)  The  island  was  a  permuient  home  for  tbe  savages,  and  chosen 
on  account  of  its  natural  advantages.  The  savage  races  of  Sorth 
America  chose  their  abodes,  whenever  pi-aoticable,  along  the  tnargia  of 
streams,  partially  because  it  afforded  them  protection  against  a  sadden 
attack.  The  high  bank  near  tbe  point  of  the  confluence  of  two  streams^ 
was  always  chosen  either  for  vill^es  or  camping  parties,  for  the  reason 
that  only  one  aide  needed  to  be  guarded.  Blennerhassett's  Isluid  was 
protected  on  all  sides,  thus  giving  natural  advantages  not  afforded  on 
the  main  laud.  The  deer  and  other  animals  were  Ranted  on  both  sides 
of  the  river  and  brought  over  in  their  canoes. 

(6.]  The  evidence  that  tbe  island  fonoed  a  permanent  habitation  is 
further  shown  by  the  vast  amount  of  chert  chips  scattered  throughout 
the  heaps.    The  chert  was  brought  from  "  Flint  Bidge,"  in  Licking  and. 


PAPERS  BELATINO  TO  AITTHBOPOLOOT.  767 

MoBkiDgam  Comities,  Ohio,  and  then  worked  into  anch  forma  aa  the 
"arrov-maker"  had  designed.  The  cannel-coal  waa  broaght  from  a 
distance,  and  then  shaped  into  snch  forma  as  waa  desired.  Two  good- 
sized  pieces  of  cannel-coal  were  exhibited,  which  had  been  plowed  ap. 

(6.)  That  this  people  either  bartered  or  nndertook  long  excorsions  is 
shown  by  the  chert  and  cannel-coal  implements,  and  the  ornaments 
made  fh)m  the  colomella  of  the  Pgrula,  which  shell-fish  lived  in  the 
Onlf  of  Mexico. 

(7.)  Ttae  nomerons  skeletons  tnmed  up  by  the  plow  probably  belong 
to  a  later  age.  It  is  hardly  susceptible  of  proof  that  the  people  who 
deposited  the  abella  would  bury  their  dead  in  shallow  graves  before 
their  huts.  That  intrusive  bnriats  occarred  on  the  island  as  late  as  the 
time  of  the  white  man  is  proven  by  the  evidence  of  a  lead  pii>e  found 
among  the  shells.  The  stem  of  this  pipe  is  3  inches  long,  and  the 
bowl  1|  inches  in  height.  It  shows  the  traces  of  the  molds. 

On  the  Ohio  side  of  the  river,  and  immediately  opposite  Blenneihas- 
sett's  l8land,and  on  the  second  river  terrace  (plain  of  Belpre],  arennmer- 
oDB  evidences  of  the  monnd-lmilders,  consisting  chiefly  of  monnds.  One 
of  these  monnds  is  a  mtniatnre  representation  of  the  truncated  mound 
Id  the  cemetery  at  Marietta.  Like  the  above,  it  is  snrronnded  by  a 
wall,  with  the  ditch  on  the  interior,  the  elevated  pathway  leading  from 
tbe  mound  to  the  gateway.  In  jhmt  of  the  gateway  (parallel  still  kept 
op)  is  a  straight  embankment  several  feet  in  length.  The  only  differ- 
ence in  the  design  of  the  two  mounds  is  that  the  gateway  in  the  Belpre 
mound  &ces  the  north. 

Aboat  one  year  ago  a  monnd  near  tbe  above  waa  removed.  It  meas- 
ored  14  feet  in  height.  In  it  were  found  several  hnmau  skeletons  and 
nomerons  tabes  and  pipes.  It  is  composed  of  some  kind  of  mottled  stone 
resembling  steatite.  One  of  the  steatite  tubes  measores  11  inches  in 
length,  and  it  is  1  inch  in  diameter  across  the  month.  The  bote  ia  per- 
fectly smooth  and  even  until  it  reaches  within  one-eighth  of  an  inch  of 
the  opposite  end,  where  it  suddenly  contracts  and  the  remaining  part 
of  the  aperture  becomes  quite  small.  Thia  end  of  the  tube  (some  call  it 
a  pipe)  is  aorroanded  by  a  flange  l-^  Inches  in  diameter.  The  tabe  is 
finely  wrought,  and  exhibits  mqch  skill  on  tbe  part  of  the  workman. 

ITear  the  top  of  this  tumulna  waa  found  a  homan  skull,  which  ia  now 
in  tbe  Smitiiaonian  Institotion.  In  form  it  is  similar  to  the  one  obtained 
on  the  island.  The  wormian  bones  in  the  right  lambdoidat  anture  and 
at  the  jnnction  between  the  lambdoidal  and  sagittal  sotures  are  the 
largest  the  author  has  observed.  These  bones  do  not  occnr  in  the  skull 
firom  tbe  island.    The  following  are  the  meaaorements : 

Longitudinal  diameter. 6^ 

Parietal  diameter Bi 

Vertical  diameter BJ 

Inter-mastoid  arch 13i 

Horizontal  dtcomference v    ^^ 
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Over  the  left  orbital  cavity,  aad  jnat  abore  tb«  Haperciliary  arcb,  is  % 
perforation  one-half  inch  in  diameter.  Another  perforation  occurs  in 
the  right  parietal  bone,  near  the  sagittal  Bnture. 

On  the  form  of  Gyms  Ames,  and  on  the  atlnvial  terrace,  several  years 
ago,  tbe  river  vasbed  oat  a  hollow  etmctare,  composed  of  gtone  care- 
fully laid  up  in  the  form  of  a  well  or  cistern.  This  sabterranean  vault 
had  no  visible  ootlet.    Near  it  was  foond  a  rade  mortar. 

It  is  probable  that  otber  remains  occur  on  tbe  plain  of  Belpre  and  oti 
the  Virginia  aide,  but  as  attention  was  not  called  to  any  other  anoieDt 
works,  this  account  must  here  come  to  a  close. 


ABOBIGINAI,    S'fBUCTUBES   IN   CAEBOLL    COnNTY, 
TENNESSEE. 

By  JiMES  M.  Nmx,  0/  MoKmsie,  Tmn. 

The  aboriginal  stmctares  in  this  county  are  ibor  mounds,  situated  in 
tbe  Boathwest  comer  of  civil  district  No.  22,  three  of  them  on  Clear 
Oreek,  and  one  on  Crooked  Creek,  4  miles  south  of  UcEenzie,  Teon. 
Crooked  Creek  and  Clear  Creek  are  small,  ever-ronning  streams,  witli 
swampy  bottoms  and  miry  banks,  without  any  Ibrds  except  where  they 
are  crossed  by  the  old  Indian  traUs.  Mound  No.  1  is  8  feet  high  and  30 
feet  in  diameter,  being  situated  In  a  front  yard.  The  owner  will  not 
allow  it  to  be  explored.  It  is  on  a  ridge  running  down  to  a  point  on  the 
creek,  half  way  between  a  spring  300  feet  distant  on  the  west  and  a 
bluff  20  feet  high  on  the  east.  On  it  were  standing,  when  first  ooea- 
pied  35  years  ago,  a  chestnut  and  a  sweet  gum  tree,  each  2J  or  3  feet 
ID  diameter. 

Mound  No.  2  is  on  the  south  bank  of  Clear  Creek,  tliree-fonrths  of  a 
mile  &om  mound  No.  1,  in  a  northwest  direction,  350  feet  from  a  bluff 
16  feet  high,  and  200  feet  from  a  spring.  It  was  originally  not  men 
than  3  feet  high  and  30  feet  in  diameter,  was  in  a  horse  lot  tweuty-flve 
years  or  more,  and  has  beon  plowed  over  for  10  years,  so  as  to  be  nearly 
obliterated.  During  the  plowing  nothing  in  tbe  way  of  relics  has  been 
discovered. 

Mound  No.  3,  one-half  mile  northeast  of  No.  2,  is  on  the  east  side 
of  a  bluff  20  feet  high,  and  200  feet  distant,  and  about  the  same  dis- 
,  tance  fit>m  a  spring.  It  was  6  feet  high  and  25  feet  in  diameter  when 
explored  a  few  years  ago.  A  man  dug  a  cellar  in  it,  knowing  it  to  be 
an  "  Indian  mound,"  hoping  to  find  valuables.  Be  sunk  a  pit  12  by  14 
feet,  2  feet  below  tbe  original  surface,  and  foi^id  nothing  but  "  red 
dirt,"  as  he  expressed  it. 

Mound  No.  4,  6  feet  high  and  20  feet  in  diameter,  is  one-half  a  Goile 
northeast  of  No.  3,  and  1^  miles  north  of  No.  1,  with  a  spring  300  he% 
and  a  bluff  000  feet  distant  on  the  east.    It  is  situated  in  the  woods, 
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Dnt  has  no  growth  on  it.  There  is  no  depression  of  the  eartb  near  by. 
It  was  explored  b;  an  old  gentleman  30  years  ago  for  treasores.  He 
sank  a  pit  3  feet  in  diameter  from  the  center  of  the  summit  to  the  level 
of  the  soTTOunding  earth.  A  gentleman  who  was  present  gives  the  fol- 
lowing accoont :  The  mound  was  composed  of  red  clay,  and  extending 
irom  the  apex  to  the  bottom  was  s  circalar  space,  6  inches  in  diameter, 
consisting  of  black  mold,  apparently  the  remains  of  a  pole,  aionntl 
which  the  mound  had  been  built ;  nothing  else  was  discovered. 

At  the  head  of  the  blnff,  east  of  mound  So.  1,  is  a  good  ford,  with 
hard,  sandy  bottom,  the  only  one  known  on  Crooked  Creek.  On  the 
north  bank,  which  is  10  feet  higb,  is  a  deep  worn  trail,  plainly  visible, 
althongh  it  has  not  been  nsed  as  a  crossing  since  the  settlement  of  this 
country,  as  long  ago  as  1820.  The  old  settlers  call  it  the  "  bnfialo  trail." 
A  ridge  runs  from  this  ford  to  the  lower  end  of  the  blnff  near  monnd 
So.  2,  where  there  is  another  ford  and  the  only  one  on  Clear  Creek  for 
a  number  of  miles.  Like  So.  1,  it  shows  a  deep  trail  worn  down  the 
bluff  on  the  east  side.  From  the  bottom  ions  a  ridge  near  moouda  Ko. 
3  and  4. 

When  this  country  was  first  explored  by  white  men,  all  the  land  west 
and  north  of  Clear  Creek  for  a  great  distance  was  open  barrens,  almost 
devoid  of  timber,  and,  consequently,  a  vast  grazing  place  for  buffalo, 
elk,  deer,  etc.  These  fords  gave  them  the  only  means  of  crossing  In 
tbeir  migrations,  and  the  absence  of  any  remains  or  relics  in  the  two 
explored  mounds  leads  me  to  the  opinion  that  they  were  designed  for 
observation.  Each  one  is  within  sight  of  another,  from  Ko.  1  to  So.  i. 
Mr.  Edward  Qwin,  who  settled  this  place,  collected  quite  a  number  of 
relics  in  the  vicinity  of  mounds  Kos.  1  and  2,  consisting  mostly  of  spear 
and  arrow  beads  and  obsidian  axes.  They  were  sent  to  the  Smithson- 
ian Institution  by  Prof.  E.  H.  Baodle  a  few  years  ago. 

The  other  indications  of  the  former  occupation  of  this  region  by  the 
aborigines  are  the  remains  of  a  great  number  of  workshops.  There  are 
a  great  many  springs  in  this  country,  and  wherever  a  spring  occurs,  on 
the  nearest  elevation  will  be  found  qnantities  of  flint  chippings,  broken 
pottery,  incomplete  arrow-points,  blocks  of  Bint,  smooth,  rounded  stones, 
some  with  a  small  cavity  worn  on  one  or  on  both  sides.  These  places 
occupy  an  area  of  from  j  to  2  acres.  The  material  used  must  have  been 
brooght  &om  a  great  distance,  as  there  is  no  stone  in  this  country  except 
soft  sandstone,  and  very  little  of  that. 

In  1863  the  author  assisted  in  exploring  a  mound  3  miles  west  of  Tu- 
pelo, Miss.  It  was  8  feet  high,  30  feet  in  diameter,  and  composed  of 
white  sand.  It  was  situated  on  a  ridge  100  feet  west  of  a  blnff,  at  the 
base  of  which  is  a  spring.  A  shaft  about  6  feet  in  diameter  was  sunk 
&om  the  summit  to  the  level  of  ihe  surrounding  soil,  and  a  circular 
space  filled  with  dark  mold  was  reached.  It  was  not  more  than  2 
inches  in  diameter.  Tho  ridge  on  which  it  was  situated  was  composed 
of  loose  sand  covered  with  small  growth  of  scrub  oak. 
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MOUNDS  IN  PUTNAM  COUNTY,  GEORGIA. 
By  Benj.  W.  Kent,  of  Eatonton,  Pvtnam  Co.,  Oa. 

Tbe  most  remarkable  moande  in  Patnam  Coaoty  were  visited  and 
meaanred  l>y  Charles  O.  Jones,  jr.,  and  the  writer,  and  reported  by  Mr. 
Jones,  namely,  the  Eagle  Monads,  of  which  no  description  is  needed  in 
this  communication.  Since  tbe  last  report  tbe  stone  tumuli  on  the 
plantation  of  Dr.  J.  T.  de  Jorrette,  east  of  Eatonton,  bare  been  dis- 
turbed, and  besides  bnman  bones  taken  tberefirom,  apottery  pipe  of  tbe 
ordinary  size,  and  shaped  like  tbe  head  of  an  eaglej  was  found.  No 
description  is  necessary  of  the  other  pipes  iu  tbe  series  excepting  the 
one  made  to  imitate  a  human  foot,  which  is  remarkable  for  tbe  hardness 
of  tbe  stone.  From  tbe  stone  tumulus  on  the  plantation  of  Bobert  M. 
Grimes  was  taken  a  soapstone  finger-ring,  not  in  tbe  writer's  collec- 
tion, whidi  is  without  ornamentation.  Another  finger- ring,  found  near 
tbe  Eagle  Mound,  on  Scott's  plantation,  is  made  like  a  seal  ring,  with 
a  bead  or  top.  None  of  tbe  pottery  collected  is  remarkable ;  one  vessel 
is  about  14  inches  high,  and  a  bowl  measures  13  inches  across  the  top ; 
all  tbe  remaining  vessels  are  about  the  usual  shapes. 

There  is  in  this  place  a  chnngkee  stone  of  white  quarts  or  limestone 
about  6  inches  in  diameter,  owned  by  Thomas  B.  Harwell.  It  is  beaa- 
tifully  smooth,  hollowed  out  on  either  side,  and  more  smoothly  finished 
than  any  other  implements  ever  seen  by  the  writer  except  those  of 
Mexico  or  Peru.  It  has  no  bole  throngb  the  center  like  tbe  one  drawn  in 
Fostei^s  Prehistoric  Baces  (p.  218). 

The  bnman  bones  picked  up  from  time  to  time  reveal  nothing  unasoal. 
It  is  impossible,  however,  to  get  any  whole  skulls.  Attention  is  dravn 
to  tbe  fact  of  tbe  existence  of  bnman  remains  under  every  conical- 
shaped  stone  tamulas  so  far  as  examined ;  but  whether  such  will  prove 
true  of  the  bird-sbaited  mound  is  not  known,  as  tbe  stones  are  too  large 
to  be  removed  Begarding  the  three  mounds  on  Shoulder  Bone  Creek, 
near  Sparta  County,  pipes  and  pottery  have  been  obtained  from  the 
largest  mound,  but  no  human  bones ;  whereas  from  the  middle  mound, 
which  is  the  smallest,  and  but  little  above  the  level  of  the  bottom  lauds, 
having  been  plowed  over  for  7  years,  many  human  bones  and  teeth  and 
beads  were  takeo.  Ashes  and  shells  are  often  found,  showing  where 
the  aborigines  lived.  There  existed  hereabouts,  so  far  as  I  know,  no 
cave  dwellings,  and  neither  masonry  nor  sculptured  slabs.  While  an 
isolated  skeleton  is  sometimes  found,  many  exist  iu  tbe  tumub.  No 
skeleton  in  a  cyst  or  other  receptacle  bas  been  found,  except  one  of  an  in- 
fant, probably  in  Mellepueli.  All  tbe  stone  tumuli  are  on  high  bills,  usa- 
ally  on  tbe  highest  portion ;  all  the  earth  tumuli  are  in  the  bottom  lands. 

There  are  various  other  mounds  and  sbell-beaps  in  this  uid  adja- 
cent connties.  There  is  an  earth  mound  on  the  lauds  of  Mr.  C.  Porifby, 
in  Jasper  County,  once  probably  6  feet  high,  but  now  much  leveled  by 
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plowing.  Kcar  Murder  Creek,  in  this  county,  and  not  over  half  a  mile 
A-om  the  Clinton  road,  esistsa  stoue  tumnlus  said  to  be  of  immense 
size,  bet  nevervisited  by  the  author.  Near  Little  River,aud  below  Pier- 
sou's  mill,  and  on  the  opposite  side,  are  several  stone  tumuli,  and  another 
group  east  of  these.  Theyare  within  a  few  feet  of  the  conical  group,  and 
not  more  than  100  yai'ds  apart.  Tbereis  a  mound  nearDr.  Jorrette'Sdwel- 
lling,ncar  the  opposite  bank  of  the  Oconee  Iiiver,fromwhich  wasduga 
bird-shaped  calumet,  and  human  bones  also  were  found.  There  is  a  rook 
mound  ob  the  plantation  of  Bobert  M.  Grimes,  near  the  line  of  Han- 
cock and  Greene  counties,  also  an  earth  mound  about  8  feet  high  and 
30  feet  in  diameter,  west  of  the  rock  tumulus,  and  near  the  Oconee  Eiver, 
in  Greene  County,  situated  in  the  bottom  land.  Kear  Lawrence's  Ferry, 
and  between  Little's  Ferry  road  and  Oconee  Rirer,  is  a  mound  supposed 
to  be  bird-shaped,  inclosed  in  a  circle.  Upon  the  plantation  of  Dr. 
White,  Hancock  County,  are  monnds  of  eartb,  near  which  runs  a  ditch.  * 
Yarions  other  small  monnds  and  shell-heaps  are  scattered  over  this 
county. 


PREHISTORIC  REMAINS  IN  FLORIDA. 

By  J.  Fbahcis  Le  Baeon,  U.  8.  Engineer. 

1  arrived  in  Feroandtna,  Fla.,  February  26, 1877,  accompanied  by  an 
assistant.  This  place  seemed  to  have  been  a  camping  or  living  place 
of  prehistoric  man,  for  there  was  to  be  seen  here  the  remains  of  a  some- 
what extended  kjdkkenmSdding,  on  the  north  side  of  the  town. 

I  next  went  to  Jacksonville,  and  remained  there  uutQ  July  14. 
While  there  I  made  the  acquaintance  of  the  principal  arcbeeologists  of 
the  place,  and  ih>m  tbem  obtained  many  vatnable  notes  and  sugges- 
tions. 

Mr.  A.  A.  Knight,  esq.,  informed  me  of  the  location  of  the  mound  in  T. 
2  8.,  R.  27  E.,  and  the  shell-heaps  or  kjokkenmoddings  at  the  month 
of  the  Saint  John's  Eiver,  inT.  1  S.,  B.  29E.,  which  I  have  since  visited. 
Those  on  the  north  side  of  the  river  on  Fort  George  Maud  are  men- 
tioned by  S.  P.  Mayberry  in  the  Smithsonian  Annual  Report  for  1877, 
p.  306,  and  by  a  writer  in  Harper's  Monthly  for  November,  1878,  in  an 
article  entitled  the  "Sea  Islands." 

W,  W.  Dewhurat,  0.  E.,  postmaster  at  Saint  Augustine,  referred  me 
to  the  mounds  in  T.  3  S.,  R.  26  E.,  and  T.  4  S.,  R.  20  £.,  two  miles  east  of 
Mandarin. 

Leaving  Jacksonville  on  the  14th  of  July,  1877,  we  sailed  np  the  river 
in  a  two-masted  sail-boat  and  discovered  our  first  mound  one  mile  south 
of  Picolata,  on  the  east  bank.  In  a  high  hammock.  It  is  of  sand,  about 
26  feet  in  diameter  at  the  base,  and  8  feet  high,  and  situated  about  60  feet 
from  the  river.    We  did  not  open  it,  and  it  showed  no  signs  of  ever  hav- 
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iiig  been  explored.  Leaving  this  place  and  coutiualDg  ap  theriTer,ve 
passed  a  mound  on  the  east  bank,  5  milea  south  of  Tocoi^  without  know- 
ing it.  The  nest  mound  that  we  found  was  situated  on  the  west  bank 
of  the  river,  about  2  miles  north  of  Filatka.  It  was  a  shell-heap  about 
12  feet  high,  the  eastern  edge  abraded  by  the  waters  of  the  river  into  a 
steep  blaff.  A  large  part  of  this  shell-heap  had  been  carried  away  in 
boats  to  form  walks  and  drive-ways  in  Pilatka  and  for  fertilizing  pox- 
poses. 

This  practice  is  very  common  throughout  the  State,  and  is  workiug 
the  speedy  destruction  of  these  interesting  remains. 

The  shells  in  this  mooud  were  mostly  £resh-water  species.  The  bot- 
tom of  the  monnd  is  washed  by  the  river,  and  the  part  that  has  been 
exposed  to  the  continued  action  of  the  water  has  formed  a  kind  of  cal- 
careous conglomerate,  which  is  thickly  interspersed  with  human  aud 
other  bones,  broken  in  all  cases  that  came  under  my  notice.  The  con- 
glomerate forms  a  very  hard,  apparently  durable,  stone,  npon  which 
extreme  age  would  produce  bat  little  effect. 

I  am  informed  by  Mr.  James  H.  Fry,  of  Filatka,  that  there  is  a  mound 
in  the  swamp  half  a  mile  vest  of  the  sbell-heap.  Arriving  at  Pilatka 
I  found  the  remains  of  a  small  mound,  filled  with  broken  pottery,  in  tbe 
southeast  part  of  the  town.  The  flre>bell  tower  stands  upon  it,  and  it 
is  partially  demolished.  There  seem  to  be  kjSkkenmOd^iog  remains  all 
along  tbe  shore  here.  I  was  fortunate  to  meet  Mr.  J.  H.  Fry  in  this 
place,  and  I  found  him  well  versed  in  the  archeology  of  the  region,  and 
disposed  to  give  me  all  the  information  in  his  possession.  To  him  I  am 
indebted  for  the  location  of  a  large  number  of  stations,  indnding  tite 
following : 

1.  A  shell  mound  nearly  opposite  Pilatka,  a  little  to  tbe  north,  od 
the  land  of  Mr.  Tbew.    There  ia  a  wind-mill  on  the  top. 

2.  A  large  shell  mound,  about  9  miles  east  of  Pilatka,  on  tbe  land  of 
Mr.  Bollinsoa. 

3.  A  large  number  of 'mounds,  20  to  30  miles  west  of  Pilatka,  from 
one  of  which  shells  and  arrow-heads  have  been  taken. 

Mr.  Fry  bad  a  large  collection  of  relics  from  different  mounds;  amoug 
them  was  an  earthen  bow!  holding  about  a  quart,  in  perfect  preserva- 
tion, which  was  taken  &om  a  monnd  in  Lake  Worth,  on  the  east  coast 
Mr.  Fry  also  informed  me  that  there  was  a  well-defined  ohip-yHrd,  or 
aboriginal  neolithic  workshop,  with  an  abundance  of  rejected  fragments 
of  fiint,  on  the  east  bank  of  the  Baint  John's  where  it  leaves  Lake 
Monroe. 

At  Pilatka  I  also  met  Ool.  H.  L.  Hart,  to  whom  I  am  indebted  £»  tbo 
locations  of  two  mounds  on  Murphy's  Ldand,  in  the  Saint  John's  Btver, 
10  miles  south  of  Pilatka,  on  bis  land. 

Leaving  Pilatka,  the  next  mound  on  the  river,  going  south,  is  Imfies 
south  southeast  up  a  creek.  We  stopped  next  at  Saa  Mat«o^  a  landing 
on  the  east  side.  ^  , 
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From  Mr.  P.  B.  Bishop  there  I  learned  of  amoand  ahout  15  feet  high, 
30  feet  in  diameter,  on  the  southeastern  shote  of  Orange  Lake,  Marlon 
County. 

The  next  place  of  interest  on  our  rente  vaa  a  shell  hluff  near  Batfolo 
Bloff,  on  the  east  side  of  the  river.  Here  we  found  human  and  other 
bones  and  pottery  in  abundance.  The  bluff  was  about  6  feet  high,  and 
the  locality  gave  evidence  of  having  been  a  residing  station  of  as 
ancient  people.  This  place  in  only  a  short  distance  south  of  the  mouth 
of  Dunn's  Greek.  A  little  further  on  we  came  to  Mr.  White's,  on  the 
same  side  of  the  river.  From  him  I  obtained  the  following  data :  There 
are  three  monnds  here  on  Mr.  White's  land,  and  three  shell-heaps  partly 
on  his  land  and  partly  on  that  of  his  neighbor,  Mr.  McDean.  There  is 
also  a  shell-heap  on  the  opposite  or  west  side  of  the  river,  about  a 
quarter  of  a  mile  &om  the  bank,  claimed  by  Mr.  White  to  be  the  largest 
in  the  State ;  and  a  shell-heap  and  mound  three-quarters  of  a  mile  south 
of  Mr.  Whites,  on  the  east  bank,  on  land  known  as  the  Hernandez 
grant.  There  are,  besides  these,  one  on  the  west  bank,  2  miles  south 
of  Mr.  While's,  which  is  very  large ;  one  opposite  this,  on  the  east 
bank;  a  very  large  one  ou  the  east  bank,  4  miles  south  of  Mr.  White's; 
A  Tery  large  one  on  the  east  bank,  6  miles  south,  on  land  of  Mr.  Wells ; 
another  very  large  one  on  the  east  bank,  13  miles  south  of  Mr.  White's, 
at  a  place  now  called  Beecher,  at  the  entrance  of  Little  Lake  George ; 
and,  finally,  one  on  the  east  shore  and  one  on  the  west  shore,  2  miles 
south  of  Beecher. 

On  the  east  side  of  Dunn's  Creek  is  a  mouud  with  earthworks  and 
fosse.  There  is  another  mound  on  the  same  side  of  the  creek,  at  its 
junction  with  the  Saiut  John's,  on  land  of  Mr.  Wells,  or  very  near  his. 
line ;  and  one  on  the  other  side  of  the  creek,  on  Mr.  John  Wells's  land. 

On  Bear  Island,  in  Dunn's  Lake,  there  are  monnds,  and  others  on 
both  sides  of  the  lake.  Mr.  Wells's  house,  at  ITashua,  Putnam  County, 
east  bank  of  the  Saint  John's,  is  situated  upon  a  large  shell  heap.  There 
is  another  abont  half  a  mile  north  of  Mr.  Wells's,  on  the  same  side ;  and 
still  another  west  of  Mr.  Wells's,  about  a  quarter  of  a  mile  from  the 
river,  on  the  first  island  in  the  swamp.  There  is  also  a  shell-heap  on 
the  west  side  of  the  Saint  John's,  half  a  mile  north  of  the  mouth  of  the 
Ocklawaha  Biver  and  half  a  mile  fivm  the  Saint  John's  Giver.  We 
passed  the  celebrated  Mount  Bt^al,  but  did  not  go  ashore  to  examine 
it,  as  it  has  been  so  fully  described  by  Bartram  and  Professor  Wyman. 
There  was  a  large  shell  heap  (kjSkkenmddding)  at  Fort  Gates,  on  the 
opposite  side  of  the  river  from  Monnt  Boyal  and  a  little  to  the  south. 
Here  Dr.  Lente  found  an  arched  fire-place  or  oven,  with  numerous  bones 
of  turtle,  deer,  and  other  animals,  together  with  human  bones,  on  land 
belonging  to  himself,  about  30  feet  from  the  wharf.  The  arch,  he  stated, 
was  perfect,  and  was  found  several  feet  below  the  surface  of  the  lijSk- 
kenmiidding  as  it  was  being  levded.  He  informed  me  that  it  exhibited 
the  tme  principle  of  the  arch. 
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Fire  miles  sonth  of  Fort  Gates  ve  came  to  the  ontleC  of  Ijabe  George. 
Here  on  the  east  side,  on  land  of  Martin  Hyas,  aie  two  mounds  and  two 
shell  heaps,  in  Range  26,  Tovoship  13,  East  and  Sonth.  These  were 
pointed  out  to  me  by  Judge  Bartlett,  of  Georgetown,  whom  I  fonnd  very 
kind  and  obliging,  and  who  left  his  office  and  took  me  through  the  hum- 
mock to  the  locality.  On  Lake  George  are  additional  remains,  as  fol- 
lows ; 

1.  On  the  west  shore,  commencing  at  the  northero  end,  there  is  a  shell 
mound  directly  west  of  Hog  Island. 

2.  One  on  Salt  Ban,  1  mile  up  the  run. 

3.  One  at  the  month  of  Silver  Bun. 

4.  A  very  large  shell-bluflf  on  land  of  Damon  Greenleaf,  at  the  mouth 
of  Silver  Spring.  The  shell  mounds  noticed  near  Silver  Lake,  and  one 
2  miles  up  Jmiiper  Creek,  are  given  on  the  authority  of  Professor  Jef- 
fries Wyman.^ 

Passing  around  the  sonthem  extremity  of  the  lake  to  the  east  shore, 
at  the  influx  of  the  Saint  John's,  at  a  place  called  Lake  View,  we  find  a 
very  large  mound  on  land  of  Mr.  Rapes. 

Kext  on  the  Acosta  grant,  Range  27  S.,  Township  13  E.,  on  Dr.  Lente's 
place,  called  Seville,  there  are  several  small  moands. 

We  now  leave  Lake  George,  and  passing  np  the  river  to  Yolosia  find 
there  a  large  coue-8ha[)ed  mouud  at  the  landing  on  the  east  side  of  the 
river.  This  mound  appears  to  be  nearly  20  feet  high,  and  at  least  300 
feet  in  diameter  at  the  base.  There  is  a  bouse  and  orange  grove  upou  it 
It  is  irregular  in  shape,  and  wns  probably  built  on  hilly  ground.  Pro- 
fessor Wyman  speaks  of  a  shell  deposit  there  and  a  mouud  at  Fort  But- 
ler, opposite,  but  we  saw  nothing  of  them.  The  next  shell  mounds 
observed  by  us  are  those  called  Orange  Bluff  and  Bartram's  monud, 
near  the  outlet  of  Lake  Dexter.  These  are  also  mentioned  by  Professor 
Wyman.t  He  also  speaks  of  two  between  these  aud  the  last  mentioueil, 
which  we  did  not  see. 

The  next  shell  mound  visited  is  at  Saint  Joseph's,  7  nules  nortii  of 
Osceola,  on  the  west  bank  of  the  river.  There  is  a  house  on  it.  We  did 
not  stop  again  until  we  arrived  at  Blue  Springs.  There  are  severalshell- 
heaps  shown  on  the  map  in  this  distance  which  bad  been  examined  by 
Professor  Wyman,  so  we  did  not  stop  for  them,  but  contented  onrselvea 
with  a  view  of  them  as  we  sailed  along.  The  one  on  the  west  bank  at 
the  outlet  of  Lake  Beresford  appeared  very  large.  The  other  one  is  half 
a  mile  sonth  of  Palm  Landing,  and  one  a  mile  south,  both  on  the  east 
side.  At  Blue  Springs  I  was  fortunate  in  meeting  Mr.  L.  P.  Thnrsby, 
to  whom  I  am  indebted  for  valuable  information,  as  was  Professor 
Wyman  on  his  visit  We  fonnd  there  the  shell  heaps  mentioned  by  the 
latter  on  both  sides  of  the  Blue  Spring  outlet. 

The  next  shell  mound  is  at  Mr.  Scott's,  called  Barker's  Landing,  oa 

'  lytth-mtter  tMl  mouKdt  of  the  Satnt  JohH't  BtTer,  Florida,  p.  3ii 
t  lUd.,  pp.  35,  37. 
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the  east  bank,  about  2  miles  Dorth  of  the  mouth  of  the  Wekiwa.  There 
ia  a  house  upon  it.  At  the  mouth  of  the  Wekiwa  there  are  two  mouDds 
oii  the  east  bank  of  the  Saint  John's,  They  aie  1  mile  south  of  Emanuel 
Laadiog.  One  is  about  100  feet  from  the  river,  on  the  edge  of  the  ham- 
mock, and  the  other  is  about  350  yardo,  and  in  the  hummock.  There  is 
another  about  7  miles  by  river,  1  io  a  straight  line,  neax  or  on  land  of 
Colonel  Thrasher,  about  a  quarter  of  a  mile  from  the  Saint  John's  Biver, 
across  a  marsh.  This  mound  is  1  mile  north  of  Lake  Monroe,  on  the 
east  side  of  the  river. 

Professor  Wyman  mentious  extensive  shell  deposits,  6  or  7  miles  up 
the  Wekiwa,  but  we  did  not  visit  them.  There  is  a  shell  mound  on  the 
Sanford  grant,  at  the  north  end  of  Lake  Monroe.  About  Lake  Monroe 
are  other  mounds,  as  follows : 

The  celebrated  shell  mound  at  Old  Enterprise ;  this  was  being  carted 
off  when  I  visited  the  spot,  August  16, 1877,  for  the  purpose  of  fertiliz- 
ing a  neighboring  orange  grove.  I  collected  several  specimens  Uiere, 
of  which  mention  will  be  made  further  on.  The  mound  was  apparently 
about  half  gone.  It  was  composed  of  fresh- water  shells,  similar  to  those 
now  found  in  the  lake,  but  very  much  larger  than  any  now  living  that  I 
have  seen. 

There  were  occasional  fragments  of  large  sea  eonchs,  many  human 
and  other  bones,  and  much  pottery  with  ashes,  &c.  Very  many  of  the 
delicate  shells  were  uninjured,  although  very  fragile,  showing  that  they 
mast  have  been  piled  up  in  very  large  quantities  at  a  time,  and  not 
have  been  simply  the  remains  of  a  feast  left  on  the  ground,  for  in  this 
case  the  sheila  would  have  been  exposed  t«  breakage  by  the  trampling 
of  feet  and  movements  of  the  family.  Throughout  the  mound  the  shells 
were  deposited  very  loosely.  There  was  not  sand  enough  to  bind  them 
together,  and  remarkably  little  humus  or  black  soil.  This  heap  cannot 
then  be  classed  as  a  kjSkkenmodding.  It  must  have  been  raised  for  a 
purpose,  and  not  as  the  incidental  accumulations  of  kitchen  refuse.  If 
the  shell  fish  were  need  as  food  it  woiUd  seem  that  they  mast  have  been 
boiled  whole  and  then  the  shells  thrown  on  the  pile  after  the  extraction 
of  the  tenant. 

I  am  informed  by  Mr.  Scott,  of  Barker's  Landing,  that  2  or  3  miles 
£rom  this  mound  and  from  the  lake  is  a  shell  heap,  composed  entirely 
of  oyster  shells. 

Leaving  Lake  Monroe,  the  first  station  of  interest  was  Ginn'e  Grove. 
Here  are  two  sand  burial-mounds  and  near  by  ia  a  shell  heap,  or  rather 
a  kitchen  refuse  heap  (kjdkkenmddding).  One  of  the  mounds  is  high  and 
conical,  the  other  low  and  fiat,  and  spread  out  over  a  large  extent  of 
ground.  The  conical  high  mound  bad  been  opened  previonaly  and  we 
found  several  fragments  of  pottery  and  human  bones  thrown  out  of  the 
excavation. 

Continuing  on  our  voyage  we  passed LakeJessup  by  a  cut-off,  and  so 
did  not  see  the  moands  referred  to  by  Professor  Wyman,  and  shown  on 
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the  map  at  outlet  of  lake  Jessap.  Lemon  Bluff  vae  tbe  n«zt  place 
vbeie  we  foand  prehistoric  remains.  This  abont  10  miles  from  Lake 
Harney.  The  blaff  ib  about  30  feet  high  and  on  tbe  top  is  a  cultivated 
field,  aod  here  are  found  indistinct  remains,  brokeu  pottei?  and  shells. 
It  was  evideotly  a  place  of  residence. 

At  Oook's  Ferry,  on  tbe  west  bank  of  the  Saint  John's,  at  the  outlet 
of  Lake  Harney,  is  a  very  large  shell  heap,  on  which  is  an  orange  grove 
and  house.  I  found  several  pieces  of  pottery  there  and  some  bones  of 
animals  and  human  beings.  This  is  described  under  the  name  of  King 
Philip's  Town  by  Professor  "Wyman.  Back  about  200  yards  is  a  small 
but  st«ep  conical  sand  mound.  In  this  mound  Mr.  Coue,  sheriff  of 
Volusia  County,  found  two  flakes  of  silver  about  as  large  as  a  25-oent 
piece;  they  were  smooth  and  without  marks,  and  he  thonght  were  poor 
silver. 

On  the  west  ^de  of  Lake  Harney,  just  north  of  Fort  Lane,  is  a  monnd. 
I  am  also  Informed  that  there  is  a  large  earth-mound  at  Fort  GhristmaA, 
above  Lake  Harney  and  west  side  of  Saint  John's,  in  pine  woods. 

The  next  that  ive  visited  was  the  so-called  Orange  monnd,  abont  half 
a  mile  south  of  Salt  Creek  outlet,  and  on  the  west  side  of  the  Sunt 
John's.  This  has  the  appearance  of  an  island  in  the  bonndlesa  marshea 
BtUTOunding  it,  and  is  visible  ftom  a  long  distance.  It  was  then  covered 
with  trees,  which  have  since  been  cut  away,  sugar-cane  and  other 
on^M  being  planted  in  their  place.  It  is  conical  iu  shape,  rising  on  alt 
aides  to  the  center.  It  is  colossal  in  dimensions,  being  over  COO  feet 
in  diameter  at  the  base,  and  about  40  feet  high.  The  gronnd  appeon 
everywhere  to  be  composed  of  black  earth  and  shells  and  ashes.  It  does 
not  seem  possibte  that  it  should  have  been  artificially  formed,  for  tbe  near- 
est dry  land  is  as  much  as  3  or  4  miles  off,  and  communication  can  only 
be  made  by  boats.  It  appears  to  me  probable  that  it  was  a  retreat  fat 
the  women  and  children  in  time  of  war,  and  that  there  was  originally  a 
small  hill  there,  which  was  increased  iu  size  by  the  accumulations  «f 
shell-fish  and  kitchen  refuse,  incident  to  a  prolonged  camp.  A  sm^ 
excavation  made  by  some  alligator  hunters,  which  I  examined,  yielded 
the  usual  pottery  and  broken  boues.  1  tbink  this  place  deserves  acwe- 
fnl  exploration. 

There  is  a  small  mouod  of  like  nature  about  2  miles  south  of  Lake 
Hamey,  on  the  west  side  of  the  Saint  John's  Biver,and  abont  aquarter 
of  a  mile  off  in  the  wet  prairie.  It  is  covered  with  cabbage  palms,  and 
la  but  3  or  4  feet  high. 

The  nest  mound,  as  I  have  been  informed,  is  situated  at  tbe  northeast 
endof  IJake  Poinsett,  on  the  east  bank.  Going  fbrtber  soutb,  therein 
an  earth  monnd  at  Fort  Taylor,  on  the  west  side  of  Lake  Winder,  tn 
the  margin  of  the  lake.  There  is  now  a  country  store  on  it  There  isa 
mound  10  or  15  miles  south  of  Lake  Washington,  at  tbe  head  of  Bif 
Cypress  Swamp,  west  side  of  river,  and  north  of  tbe  swamp.  For  the 
last  three  I  am  Indebted  to  Mr.  Osteen,  tax  collector  of  Tolusis  County. 
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Profeasor  Wymau  mentions  two  ehell  heaps  on  the  east  bank  of  the 
Saint  John's  and  the  right  bank  of  Salt  or  Afoccasin  Oieek  (fiicing  down 
stream),  near  the  anion  of  the  creek  with  the  river.  One  of  these  he 
calls  Possnm  Binff,  but  wrongly,  as  Possum  Bluff  is  situated  about  15 
miles  south  of  Orange  mound,  in  a  straight  line  on  the  east  side  of  the 
Saint  John's. 

There  is  a  moand  near  the  mouth  of  Snake  Greek,  which  connects 
Salt  Lake  and  Lnftnan'e  Lake.  It  is  abont  one-half  to  three-qoarters  of 
a  mUe  up  the  cieek,  Mr.  Cone  informed  me  that  he  had  made  acnrsory 
examination  of  it,  and  found  a  lot  of  beads  and  a  human  skull  with  a 
bnllet-hole  in  the  back. 

This  completes  the  locations  on  the  Saint  John's  and  its  tributaries 
as  £!ir  as  my  examinations  extend.  The  Ocklav  aha  River,  I  aminformed, 
contains  a  great  many  on  its  banks.  Crystal  River,  on  the  Gulf  coast, 
ia  mentioned  by  CoL  F.  L.  Dancy,  fonuerly  State  engineer  and  geologist 
of  Florida,  as  having  a  remarkable  mound  on  its  bank,  i  miles  firom  its 
mouth.* 

Several  mounds  are  reported  20  miles  south  of  Saint  Augustine,  on 
Peltier's  Creek,  on  land  of  David  Carter,  and  shell-fields  on  Anastaaia 
Island,  opposite  Saint  Augustine. 

I  am  also  informed  by  a  "Cow-boy,*'who  had  seen  tbem,  that  there 
are  two  or  three  mounds  on  the  east  bank  of  Beedy  Creek,  in  the  north- 
east corner  of  Polk  County,  between  the  creek  and  Lake  Tohopekaliga, 
and  also  remains  of  extensive  earthworks,  believed  to  be  fortiflcatious, 
near  the  bay  on  the  east  side. 

I  am  informed  there  are  mounds  on  two  large  islands  in  Lake  Kis- 
simee,  southerly  from  the  last. 

Mr.  A.  W,  Conklin  mentions  in  Forest  and  Stream  of  December  30, 
1S75,  pp.  330  and  331,  the  following  mounds  and  earthworks  :- 

One  near  the  south  bank  of  Boggy  Creek,  a  stream  which  flows  to 
the  southeast  and  empties  into  the  northwestern  bend  of  Little  Tohope- 
kaliga, and  another  abont  4  miles  further  south,  near  the  edge  of  Fen- 
nel Prairie.  These  monnds,  be  says,  are  very  much  alike,  being  about 
50  feet  in  diameter  and  not  over  10  feet  high.  Also  a  greater  number  on 
Barton's  or  Parton's  Island  than  in  any  other  place.  One  in  particu- 
lar, which  he  calls  Parton's  mound,  seems  to  be  a  fortification,  with  a 
foase,  enciente,  graded  approaches,  &c. 

A  mile  to  the  northwest  of  the  above-described  works,  in  the  edge  of 
the  hummock  overlooking  Pleasant  Lake,  are  the  remains  of  a  verj- 
large  fortification,  with  walks  nearly  20  feet  in  thickness  and  fh>m  3  to 
8  feet  high. 

Other  and  somewhat  indefinite  remains  are  found  on  a  hill,  about  a 
mile  to  the  southwest,  across  Pleasant  Lake.  One  mile  further  west, 
on  Pine  Island,  he  says,  there  is  another  work,  consisting  of  a  monnd 
snrrounded  with  a  wall,  and  having  what  he  thinks  an  artificial  boat 

•SmmtoBian  Repvrt,  1866,  p,  357. 
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-    I .     .  -  ^E  .nfrntir  oC  the  island,  vhich  is  2  or  3  miles  in  diametn, 
.  -     ..•  'MSfiA  uTt  iDontl  whicli  do  uot  differ  materially  from  tbe  one  at 

rw*.     In  j«idition  to  these  larger  remaios,  the  main  iBlaod  has 

.    .  -t£scv  -ittBe  two  or  three  hundred  smaller  mounds,  osually  about 
^r,  ;iad  '2  01 3  feet  in  height.    He  conaiders  theae  dwell- 


^  ■i^.ti  saath  of  Pine  Island  is  a  work  similar  to  the  one  at  Fleas- 
„^e.  Along  the  eastern  side  of  Lake  Tohopekaliga  are  a  nnmber 
.  -Bii-l  ::<MUHKandatthe  placeofCharlesMcQnaidjOD  Lake  Cypress, 
.-  -..  >i  the  ordinary  round-topped  mounds.  Twenty  miles  soath- 
(-«  1  l^ke  Kiasimee  is  another  large  monnd.  It  is  about  35  feet 
^f.  «v  :.-anb  in  diameter,  built  of  sand,  with  »  graded  approach,  aod 
•    'f.  T;iy.    About  a  dozen  miles  southeast  of  this  mound,  which  a 

.\'i  •'ax  Hope  mound,  in  the  neighborhood  of  old  Fort  Drum,  are  tiro 

cf  sMUnts  similar  to  it. 

1.1  hiwa  the  Kissimee  Biver  mounds  are  to  be  found,  of  which  the 
:^-^-^  lad  most  important  is  at  Daugbtery's,  on  the  west  side  of  the 

-  -  -.  4  3Ul«s  northwest  of  Fort  Bassenger,  on  Istokpogn  Island,  at  the 
>. .- meib^vni  extremity.    Here  we  have  again  the  graded  appioaeb,  a 

-  ■  Tct  ^^.  and  circular  bastion.  One  hundred  yards  to  the  west  is  an 
-.r.  I'sscfc  le^mbling  a  redoubt.  Eighteen  miles  to  the  southwest  of 
^  ~  aoood,  tu  the  mirsh  which  bounds  the  island,  is  a  part  of  s  wall, 
« J  >.&  is  a  mile  in  leogtb.  At  the  southeastern  extremity  of  Little  Toho- 
*«  ^.igi  Lake  is  a  work  similar  to  the  Parton  mound  already  describeil. 

A'oog  the  Kissimee  River  are  embankments  apparently  raised  b; 
It  ^^od  of  man,  rauuing  for  long  distances  in  a  straight  Une.  He  sayj 
.-  *.  wen*  apparently  constructed  for  dikes.  In  the  Parton  mound,  on 
;v  Ij::!tf  Tohopekaliga  Lake,  John  Erans,  ex-sheriff  of  Queen's  County, 
«-.  ■  lawd  fifty -four  skulls  which  had  been  buried  close  together,  fotmiog 

a;  Xv^jaakl's,  mound  on  Lake  Cypress,  a  piece  of  gold,  inscribed  with 
.■i.ic*ct«rs  is  some  unknown  tongue,  was  found.  It  was  hammered,  uot 
,-vi!M«l.  iiid  sold  for  tic. 

7^  -^Uope  mound,''  near  old  Fort  Dnim,  has  not  been  disturbed,  aad 
.'Acs  w'-^h  others  near  it  a  fine  &eld  for  the  antiquarian.  The  articles 
^^'«a  ih.>u  the  Daughtery  mound  are  all  modern,  consisting  of  nn  im- 
av»«  vant-iy  of  beads,  some  small  as  a  pin's  head  and  others  an  inch  in 
:t!ii^'.^  of  various  cblors,  and  some  of  them  gilded — glass  ear-drops, 
Mni  A  {WX4  of  silver  about  3  inches  in  diameter  and  about  equal  in 
:^-i»<«:$  to  a  silver  half  dollar ;  two  steel  axes,  each  over  10  inches  in 
^o^'sh,  une  4|  and  the  other  5^  inches  on  the  blade.  Un  the  udes  of 
t!M  ax  aiv  ^veral  markings  made  with  a  cold  chisel.  AH  these  articles 
"•««  SmbiI  near  the  surface. 

]|««UMi  is  also  made  of  a  remarkable  work  on  the  Caloosahatcbet 
liCiwrv  vkicfa  appears  to  be  a  canal.  On  the  west  side  of  Lake  Okee- 
cbvl>««.  aewT  f't>rt  C«uter,  just  above  the  moath  of  the  Trnthlopo^ 
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batchee  Biver,  in  Towaships  40  and  41,  Bange  31  south  and  east,  are 
mounds,  as  I  am  informed  by  Dr.  Ken  worthy,  of  Jacksonville,  and  others 
who  have  visited  them.  There  are  fortifications  south  of  tliem  in  T.  42 
8.,  B.  30  E.  Dr.  Kenworthy  alBO  locates  a  monnd  south  of  the  Caloosa- 
faatchee  Biver  in  T.  45  S.,  B.  26  E.  Mention  is  made  of  shell  banks  at 
the  month  of  Manatee  Biver,  Tampa  Bay,  in  Smithsonian  Beport  for 
1866,  page  357.  Mr.  James  M.  Kreamer,  chief  engineer  of  the  Atlantic 
and  Gulf  Coast  Canal  and  Okeechobee  Drainage  Company,  who  has 
lately  visited  the  remarkahlo  canal  on  the  north  side  of  the  Caloosa- 
batcbee  Biver,  discribes  it  as  a  canal  i  feet  deep  by  10  feet  wide,  clearly 
cut  through  the  low  Bat  pine  woods,  and  the  excavated  sand  and  earth 
thrown  np  on  the  sides.  It  starts  ftom  the  npper  end  of  Lake  Flirt, 
and  runs  in  a  northeasterly  direction,  in  a  perfectly  straight  line,  as  if 
laid  out  by  an  engineer,  to  a  group  of  large  mounds  situated  in  the  pine 
woods  about  3  miles  firom  the  Caloosahatchee  Biver,  and  then  returns 
to  the  river  in  a  southeasterly  direction  between  Coffee  Mill  Island  and 
lake  Hiakpochee,  inclosing  a  triangular  area,  and  having  a  total  length 
of  nearly  6  miles.  Large  pine  trees  were  growing  in  the  bottom,  in 
places  where  there  was  no  water.  Many  of  these  trees  were  as  large  as 
any  growing  in  the  sorroanding  forest. 

Betnming  to  my  own  discoveries,  while  chief  engineer  of  the  Saint 
John's  and  Indian  Biver  Bailroad  in  Florida,  and  engaged  in  locating  the 
line  from  Titusville  to  Lake  Harney,  I  found  the  following  mounds : 
About  half  a  mile  from  Titusville,  and  a  quarter  of  a  mile  north  of 
the  track,  on  the  south  side  of  the  wagon-road  to  Salt  Lake,  is  a  small 
sand  monnd  in  the  pine  woods.  It  is  only  about  5  feet  high,  and  per- 
haps 15  feet  in  diameter  at  the  base,  and  is  overgrown  with  bushes  and 
saw  palmetto.  Four  miles  and  fifty-four  hundredths  from  the  terminus 
in  Titusville,  at  the  junction  of  the  Salt  Lake  branch  of  the  railroad,  is 
a  large  sand  mound.  The  Saint  John's  and  Indian  Biver  Bailroad 
comes  round  near  the  west  side.  It  is  about  200  feet  in  diameter  and 
30  feet  high,  almost  a  perfect  cone.  The  pits  fh>m  which  the  sand  was 
taken  are  plainly  discernible  at  its  base.  This  monnd  is  mentioned 
by  Professor  Wyman,*  who  opened  it  on  the  top,  and  found  a  *'  skeleton 
and  piece  of  coquiua  cut  in  the  form  of  a  turtle."  Subsequent  explorers 
found  two  silver  coins  in  it,  which  were  in  the  possession  of  S.  J.  Fox, 
then  general  manager  of  the  Saint  John  &  Indian  Biver  Bailroad. 

The  next  mound  is  about  a  mile  from  the  railroad,  to  the  east  of  sta- 
tion 160  (100  feet  stations  starting&om  "  Indian  Mound  Station"  on  the 
Salt  Lake  Branch  Bailroad),  or  about  3  miles  from  the  Junction. 

At  station  284,  about  6J  miles  from  the  junction,  is  a  small  monnd  on 
Turtle  Island  at  the  head  of  th6  Salt  Lake  Prairie.  It  is  situated  on 
the  immediate  east  bank  of  Boggy  Branch,  and  only  about  60  feet  north- 
east from  the  center  Uue  of  the  railroad.  It  is  a  sand  mound  about  25 
feet  in  diameter,  and  5  or  6  feet  high, 

■  Frt»h  Water  ShtH-Mimndi  of  lAe  Saint  Jo\iC»  Bittr,  Florida,  p.  16. 
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CommeDciDg  non  at  Mosqaito  Inlet,  on  tbS  eaat  coast,  and  going 
eoath,  I  will  mentioD  the  moands  on  the  HilUboro'  River,  Mosqnito 
Lagoon,  ladian  and  Banana  Bivers,  and  Lake  Wortb,  aei  far  as  I  hxn 
been  able  to  discover  and  locate  them  or  learn  of  tbem.  But  flnt  I 
vill  mention  a  moond  on  tbe  farm  of  Mr.  Andrew  Boatrom,  on  the  Bal- 
ifnx  Biver,  nortb  of  tbe  inlet  and  nearly  opposite  Ormond.  This  rnonnd 
is  just  soutb  of  tbe  house  and  close  to  the  bank  of  the  river.  It  vm 
originally  about  50  feet  through  at  the  base  and  6  feet  high,  bat  hat 
since  been  cut  tbrongh  on  tbe  vestem  side  to  form  a  road. 

There  is  also  a  high  sand  moond  a  few  rods  south  of  Smith's  plaef^ 
aboni  a  mile  sonth  of  Bostrom's,  on  tbe  same  Bide  of  tbe  river. 

South  of  Mosquito  Inlet  the  first  mound  is  at  "  tbe  extreme  nortb  end 
of  Block  Hammock,  3  mileswest  of  Mosqaito  Inlet"  This  is  described 
by  A.  M.  Harrison,  assistant  United  States  Coast  Survey,"  who  fonnd 
in  it  human  skulls  and  several  peculiar  beads. 

We  come  next  to  tbe  large  shell  heap  at  New  Smyrna.  This  is  a 
I^dkkeum6dding,  about  20  or  25  feet  high,  300  feet  long  by  150  wide. 
It  contains  broken  pottery.  There  is  a  country  store  upon  it.  Hen 
is  a  sbell  mound  opposite,  not  a  kjokkenm&dding,  at  Oaptain  Briggs^ 
formerly  Alden's  place,  which  is  mentioned  by  D.  G.  Briutoo,  M.  D., 
in  Smithsonian  Report,  1866,  p.  357.  Half  a  mile  sonth  of  New  Smyrna, 
on  the  west  side,  is  another  large  shell  heap  near  the  river,  with  a  boaat 
apon  it 

One  mile  and  nearly  three-quarters  south  of  New  Smyrna,  on  tbe 
same  side,  is  a  large  sbell  heap  upon  which  are  tbe  ruins  of  Tambnll*! 
Castle,  and  just  nortb  of  it  Tumbull's  Canal.  The  canal  and  caatle 
were  built  by  the  English  during  their  occupancy  of  this  re^on. 

South  of  the  post-office  in  New  Smyrna,  at  a  distance  of  6$  miles,  is 
a  mound  on  the  west  side,  near  the  river  and  Mr.  B.  BQrdi<^'s  place, 
which  is  known  as  tbe  Fox.  mound. 

Six  and  a  half  miles  soutb  of  New  Smyrna  and  on  tbe  same  sde 
is  a  very  large  shell  mound,  with  a  bouse  upon  it  Tbe  place  is  known 
as  Childs's,  bat  is  now  owned  by  Mr.  F.  J.  Lockwood.  It  is  abont  30 
feet  high  and  400  feet  long  on  the  river.  Directly  opposite  this,  ud 
half  way  to  the  ocean,  in  the  middle  of  the  large  mangrove  marsh,  is  s 
shell  heap  on  a  branch  of  Cedar  Creek.  It  is  about  15  feet  high  and 
CO  feet  in  diameter  at  tbe  base,  which  has  been  partly  washed  away  tQ* 
the  waters  of  the  narrow  creek.  If  this  place  was  chosen  for  conoeal- 
meut,  the  builders  were  eminently  saccessfbl,  as  it  is  very  difficult  vt 
access  and  ^ectnally  hidden  by  the  thick  mangrove  trees.  It  seeof 
incredible  that  human  beings  would  ever  have  chosen  saoh  a  place  for 
a  habitation,  onless  to  escape  discovery  from  an  enemy.  The  island 
upon  which  the  mound  stands  is  all  mangrove  marsh. 

One  mile  south  of  Childs's,  by  tbe  west  passage,  is  a  large  moond  oa 
a  small  island  near  the  west  bank,  known  as  "  Bnck -boose  Moond.' 

'  Smltliaoniaii  Beport,  1877,  p.  305. 
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The  Coast  Sorvey  have  a  trigoDometrioal  station  and  a  stone  poet  on 
H>p.  This  mound  is  bigb  and  steep,  and  composed  of  oyster  sliells  and 
cODchs.  It  is  about  100  feet  in  diameter,  and  20  or  25  feet  bigh,  witli 
a  steep  bluff  on  the  eastern  side,  where  it  fironts  on  a  small  core.  This 
cove  contains  the  best  oysters  on  the  east  coast.  A  wagon  load  has 
been  built  aroond  the  eastern  face  and  a  causeway  across  the  marsb  in 
the  lear  to  tlie  main  land,  about  100  yards,  where  there  ia  a  large  wild 
orange  grore  which  has  been  budded  with  sweet  stock. 

N'early  due  east  fi'om  this  shell  heap,  on  the  ocean  beach  lidge,  is  the 
celebrated  Turtle  mound,  8^  miles  south  of  New  Smyrna.  It  is  com- 
posed mostly  of  oyster  sheila,  with  occasional  concfas.  The  western  side, 
next  to  the  Hillsboro'  Eiver,  is  now  abraded  by  the  water  to  a  pre- 
cipitous bluff.  It  appears  to  have  two  summits,  with  quite  a  valley  be- 
'  tween,  and  the  aides  are  covered  with  thick  bushes.  This  monnd  is  de- 
scribed by  the  same  writer  in  Smithsonian  Beport,  1866,  p.  367,  and  by 
myself  in  Bod  and  Gun,  November  4, 1876. 

We  oome  next  to  a  very  large  mooud  at  Bissett^s  Hill,  on  tbe  west 
side  of  HiUsboro*  Biver,  abont  a  mile  south  of  Turtle  mound.  It  is 
as  much  as  forty  feet  high,  with  steep  sides,  composed  of  sheila  and 
black  earth,  and  covered  with  a  wild  orange  grove.  It  was  also  used 
by  the  Coast  Survey  as  a  triangolation  station,  and  its  position  is  well 
shown  on  their  published  chart,  'So.  4,  of  the  Inside  Passage,  East  Coast 
of  Florida,  Hillsboro'  Elver.  Several  of  the  mounds  on  the  Hillsboro' 
Biver  and  Mosquito  Lagoon  are  shown  on  these  charts. 

IMrectly  east  of  Bissett's  Hill,  on  the  beach  ridge  or  peuinsnla,  close 
to  the  East  Ghanoel,  is  a  small  shell-bank  at  a  place  called  Pumpkin 
Point. 

Just  a  mile  and  a  half  beiov  Blasett's  Hill  is  a  small  shell  monnd, 
called  "  Live  Oak  Mound,"  on  land  of  Mr.  Lafayette  Allen,  and  a  few 
rods  north  of  his  house.    This  I  did  not  examine. 

A  little  more  than  2  miles  south  of  Bissett^s  Hill,  on  tbe  west  side.  Is 
a  shell  heap  known  as  Oak  Hill.  It  is  abont  18  or  20  feet  higb,  nearly 
800  feet  long  and  500  feet  wide,  the  longest  side  fixintiog  on  tJie  lagoon. 
It  is  composed  of  sbetls,  mostly  oy8ter,and  is  very  irregular  on  tbe  top, 
with  many  small  hillocks  of  sheila,  with  depressions  between  them,  as 
if  the  bill  had  been  the  abode  of  several  families,  each  one  making  its 
own  heap.  The  east  side  is  washed  by  the  waters  of  the  lagoon,  and 
the  west  is  backed  by  a  marsh  and  creek  abont  800  feet  wide  alto- 
gether. Hnman  bones  and  pottery  are  found  in  it.  There  is  a  post- 
office  called  Oak  Hill  upon  it  and  several  houses.  Mr.  Bideoat,  formerly 
a  county  commissioner  of  Tolufiia  County,  once  lived  here,  and  two  of 
his  family  are  buried  on  tbe  top,  just  sonth  of  his  house.  Thia  is  a  true 
kjokkenmodding.  It  ia  situated  on  a  point,  partially  protected  in  tbe 
rear  by  a  creek  and  marsb,  as  is  tbe  one  at  Bissett's  Hill.  Thia  kind 
of  location  was  a  favorite  one  with  these  people.  It  served  to  protect 
them  from  the  stealthy  approach  of  an  enemy  or  from  tbe  dangerous 
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attack  of  wild  beasts  and  reptiles,  of  which  the  black  bear  and  panther, 
and  poiflODoas  snakes  were  the  most  dangerons.  It  also  gave  them 
greater  immanity  from  the  mosquitoes,  and  enabled  them  to  enjoy  the 
cooling  sea  breezes  in  summer.  For  the  same  reasons  the  first  settlers 
have  generally  chosen  these  places  for  their  own  residence. 

A  tittle  less  than  half  a  mile  southerly,  on  the  lagoon  shore,  Bane 
side,  is  another  large  kjokkenmSdding,  and  there  is  a  honse  npon  this 
also,  belonging  to  Mr.  Frank  Sam's,  of  Xew  Smyrna.  Thisheap  is  oeulf 
as  large  as  the  one  at  Oak  Hill. 

Continning  sonth  just  a  mile,  by  the  west  shore  of  the  Mosquito  La- 
goon, we  come  to  Swift's  wharf,  bnilt  several  years  ago  for  the  porpoie 
of  shipping  lire-oak  lumber.  On  the  shore,  at  the  north  side  of  tbii 
wharf,  is  a  large  mound  and  shell  heap.  Captain  Swift^s  headquarters 
and  o£Bce  is  located  npon  it.  This  place  is  in  sec  9,  T.  19  3.,  B.  35  E-, 
and  the  two  preriously  described  are  situated  in  Sec.  6,  same  township 
and  range. 

Continuing  south  now,  we  come  to  tbe  "Boss  Hnmmock,"  on  same 
side  of  lagoon  and  near  Mr.  McCarty.  Here  we  find  a  large  sand  burial 
moQDd,  about  60  yards  from  the  west  bank  of  the  lagoon,  in  what  was 
a  wild  orange  grove,  but  had  been  grafted  and  cleared  ap  at  the  timetrf 
my  visit  in  February,  1878.  There  is  a  small  brook  between  it  and  the 
shore,  close  to  the  mound  and  a  deep  artificial  ditch  with  running  water 
about  100  feet  to  the  south.  This  last  is  believed  to  be  the  work  of  Dr. 
Turubull's  colonists  at  the  time  of  the  English  possession  of  Florida. 
Tbe  monnd,  as  I  have  stated,  is  of  sand,  with  very  piedpitoos  sides. 
This  has  apparently  never  been  opened. 

Two  and  a  half  miles  north  of  the  Haulover  Canal,  near  Butler  Camp- 
bell's, there  is  said  to  be.  a  burial  mound  in  the  scrub,  about  200  or  300 
yards  from  the  west  shore  of  the  lagoon. 

Passing  throngb  the  aforesaid  canal  and  going  south  about  half  s 
mile  we  come  to  a  small  sand  burial  mound  on  land  of  Charles  H.  Nso- 
man,  formerly  Lislwn  Futch.  It  is  about  155  yards  from  the  east  bank 
of  the  Indian  Biver.  I  made  a  partial  examination  of  this  mound  io 
1869,  and  described  it  in  Bod  and  Qnn,  November  4, 1876.  We  found 
there  only  portions  of  skeletons  and  broken  pott«ry.  Subsequent  ex- 
plorers have  opened  a  trench  through  the  mound  down  to  the  origins! 
surface  of  the  ground.  They  found  nothing  worthy  of  note  except  a 
large  oval  coqnina  stone,  about  2^  feet  in  transverse  and  11  inches  in 
conjugate  diameter.  Around  the  shortest  medial  clrcumfereDceagroore 
was  cot  about  2  inches  deep,  as  if  for  the  fastening  of  a  rope.  There 
were  no  other  marks  npon  it,  but  it  had  evidently  been  roonded  and 
brought  to  shape  by  tbe  hand  of  man.  This  stone  was  left  lying  at  the 
base  of  the  mound  by  tbe  discoverers,  where  I  saw  it  in  1878.  I  an 
informed  by  Mr.  Nauman,  whose  honse  is  only  about  200  feet  east  of  the 
mound,  that  the  stone  was  found  in  the  exact  center  of  tbe  monnd  at 
the  bottom.  It  is  difficult  to  determine  its  use.  It  could  have  bees 
used  as  an  anchor  for  a  large  canoe  or  for  fastening  a  guy-rope. 
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We  pass  next  to  tbesbell-banlia,  orkjSkkenmMdings,  at  Dummett's, 
Ig  miles  from  the  last.  I'bese  are  low  fields,  ^th  shells  aod  pottery, 
and  are  found  on  the  lagooQ  and  Indian  River  sidc-a  of  the  isthmus. 
One  of  the  largest  orange  groves  in  the  State  is  growing  at  each  of 
those  places.     They  were  originally  wild  groves. 

Passing  then  to  the  head  of  Indian  Biver,  on  the  east  side  of  which 
wo  find  a  monnd  in  the  hammock  near  Mr.  (jriffls's,  and  descending  to 
Titnsville  I  learn  that  there  was  a  small  sand  mound  about  C  or  7  feet 
high  on  land  of  P.  E.  Wager,  who  removed  it  and  excavated  a  cellar  for 
a  house  on  its  site.  It  was  about  300  feet  from  the  west  bank  of  Indian 
River. 

£ast  sontbeast  from  Tltusville,  on  the  east  side  of  Indian  River,  os 
Merritt's  Island,  there  is  a  large  monnd  on  land  of  Dr.  Moore,  as  I  was 
informed  by  J.  W.  Joyner,  since  deceased,  who  also  stated  that  he  picked 
up  several  earthen  vessels  on  it,  which  be  used  in  the  bonse  until  broken 
by  the  children. 

On  the  Banana  River  there  is  a  large  shell-bank  containing  broken 
pottery,  at  the  De  Soto  Orore,  on  the  east  side  of  the  river,  on  the  line 
between  Towusbips  22  and  23  South.  South  of  this  about  5  miles  is  a 
bnrtal  mound  in  the  orange  grove  of  M.  O.  Barnham,  keeper  of  the 
Cape  Canaveral  light-bouse.  It  is  abont  S  feet  high  and  60  feet  diam- 
eter.   There  was  a  wild  orange  grove  there. 

South  of  Tltusville,  12.3  miles  by  the  new  Tltusville  and  City  Point 
road,  as  I  located  it,  is  a  large  sand  mound  in  the  hummock  now  belong- 
ing to  Charles  R.  Carlin,  but  formerly  to  Albert  Fnber.  It  is  on  the 
west  side  of  the  river,  abont  600  feet  from  the  bank,  in  T.  23  S.,  R.  35 
E.    It  is  about  25  feet  high. 

A  very  large  monnd  or  shell  heap  is  reported  directly  east  of  the  head 
of  Banana  River,  near  the  ocean  beach,  but  I  have  never  visited  it. 

In  T.  24  S.,  B.  36  E.,  are  two  sand  mounds  on  Merrit's  Island.  The 
most  northern  one  is  abont  half  a  mile  westof^ew  Found  Harbor,  and 
the  other  is  only  abont  100  feet  from  the  east  bank  of  Indian  River,  in 
Section  27,  near  the  house  of  Aaron  Cleveland,  C.  E.  They  are  both 
small. 

The  next  mounds  of  which  I  have  any  knowledge  are  situated  on  the 
peninsula,  between  Indian  River  and  the  Atlantic  Ocean,  at  the  month 
of  Banana  River.  There  is  at  that  point  a  very  large  shell  monnd, 
which  was  used  by  the  Coast  Survey  for  a  triangnlation  station.  Its 
western  face  is  abraded  by  the  waters  of  the  river  into  a  steep  bluff,  the 
river  having  encroached  nearly  to  the  center.  It  is  composed  of  small 
sheila  and  ashes,  mixed  with  human,  animal,  and  fish  bones.  It  is  not 
far  from  50  feet  high  and  300  or  400  feet  in  diameter  on  the  river.*  The 
back  of  it  is  covered  with  a  wild  orange  grove,  and  it  is  covered  with 
large  India-rubber,  torch-wood,  and  other  trees.  There  is  broken  pot- 
tery mixed  through  it,  but  I  could  find  but  one  stone  implement,  al- 
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tiiough  the  broken  river  face  presented  a  fine  opportanity  for  sieving 
the  interior.  I  am  informed  that  near  this  to  the  north  are  two  bnrial 
sand  moonds  in  the  scrub,  although  I  was  able,  aft«r  a  close  and  loog- 
coutiuued  search  with  tvo  assistants,  to  find  bat  one,  and  ttiiB  had  been 
opened.  What  appears  indistinctly  like  a  wide  level  road  or  way  leads 
due  east  from  the  shell  heap,  between  two  ponds,  which  possibly  veie 
once  one. 

Iiess  than  a  mile  south  of  this  mound  is  a  small  l^Skkenmoddmg  on 
the  immediate  east  bank  of  the  river,  on  land  of  J.  M.  Hopkins,  whose 
'  house  and  garden  are  situated  on  it.  There  are  somewhat  indistinct  le- 
mains  at  the  mouth  of  Crane  Creek,  at  Melbourne,  on  the  north  side,  on 
land  of  Thomas  Fish,  deceased,  and  on  the  south  side  on  land  of  Peter 
Wright.  On  the  opposite  side  of  the  river  in  Sec.  6,  T.  28  8.,  R.  37  E,  is 
an  ludian  mound.  South  of  this  not  Quite  2  miles  is  another,  both  on 
the  east  side  of  the  river,  and  the  last  opposite  the  month  of  Turtle 
or  Turkey  Creek.  I  am  told  that  shell  fields  exist  on  the  banks  of  this 
creek  but  have  not  examined  them. 

Cape  Malabar  is  an  insignificant  point  of  land  on  the  west  bank  of 
Indian  Biver.  South  of  the  cape,  on  the  same  side,  about  foor-flfths  of 
a  mile,  is  a  shell  mound  on  land  of  E.  Arnold,  and  adjoining  this,  to  the 
south,  is  a  shell  bank.  About  a  mile  and  a  half  south  of  the  Arnold 
mound  there  is  a  sand  mound,  on  land  of  Mr.  Damon,  in  Sec.  8,  T.  29  S., 
B.  38  B. 

The  next  mound  is  of  shell,  situated  on  the  beach  ridge  dae  east  from 
the  island  called  Grant's  farm,  and  near  the  northeast  comer  to  T.  30 
S.,  B.  38  E.  It  is  called  "  Wild  Boar  Mound,"  and  is  situated  in  a  deep 
bay  of  the  river  at  a  very  narrow  place  in  tlte  peninsula.  The  wateis 
of  the  river  come  to  the  foot  of  this  mound,  which  is  about  20  feet  high 
and  200  feet  long  on  the  river,  with  steep  sides,  and  composed  of  broken 
pottery,  shells,  and  ashes. 

In  T.  31  S.,  B.  39  E.  is  a  high  long  binff  of  shells  on  the  west  side  of 
Indian  Biver.  I  have  not  examined  this  except  &om  the  river,  but  it 
is  probably  an  extended  IgSkkenmodding. 

Opposite  Japiter  Inlet  on  the  west  bank  at  Stone's  Point  are  several 
large  oyster-shell  heaps,  as  I  am  informed  by  numerous  observers,  one 
of  which  is  said  to  be  very  large.  In  the  southern  end  of  Zjake  Worth, 
in  T.  4o  S.,  I  am  told  there  is  a  large  mound  on  the  west  side  of  the  lake^ 
about  100  yards  from  the  beach,  and  across  the  lake  on  the  sea  beadi 
there  are  two  large  shell  heaps  composed  of  oyster  shells.  No  oysten 
exist  DOW  within  10  miles  of  these  heaps.  There  is  also  a  monod  in 
the  hammock  opposite  the  old  inlet  to  the  lake. 

On  the  Delesfine  grant,  on  the  east  boundary  of  Sec.  32,  in  T.  22  &, 
B.  35  E.,  is  a  very  small  and  insignificant  kjokkenmodding.  It  is  vuy 
probable  that  this  place  is  of  mnch  more  recent  age  than  the  remain* 
previously  described  herein,  it  having  tiie  appearance  of  a  campuig 
place  of  some  of  the  Seminole  tribe  of  Indians. 

i:Qi,.r::::G00'^lc 
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I  will  now  briefly  apeak  of  some  prehistoric  remains  in  the  sonthwest 
em  part  of  the  State  that  I  have  lately  visited. 

In  March,  1881, 1  started  from  Orlando,  Orange  Conuty,  Florida,  vith 
an  ox-vagon,  in  charge  of  a  Qoremment  party,  to  make  certain  surveys 
and  examinations  for  a  steamboat  routa  from  Saint  John's  Biver  to  Char- 
lotte Harbor,  on  the  Onlf -of  Mexico. 

'We  passed  down  by  Forts  Gatlin,  Davenport,  and  Clinch,  and  thence 
down  the  valley  of  the  Big  Ghocieypopffa  Biver  to  Peace  Creek ;  thence 
to  Charlotte  Harbor,  and  from  there  to  the  montii  of  Caloosahatahee 
Biver  and  np  the  river  nearly  to  Lake  Okeechobee.  Before  makingFort 
OlincbiaodnearLakePlerceiTre  passed  near  the  Indian  villageofCbipco, 
named  after  the  old  Seminole  chief,  since  deceased.  We  visited  the  vil- 
lage, which  consisted  of  less  than  a  dozen  cabins  bailt  of  logs  and  fan 
palmetto.  It  is  sitnated  on  a  small  hill.  Nomerona  sweet  orange  trees 
in  bearing  were  growingamong  the  booses,  and  a  ^ngar-cane  field  was  be- 
ing cultivated  near  by.  The  Indians  had  been  living  on  this  spot  for 
many  years,  but  there  was  no  indications  of  a  kjSkkenmMdlng  forming. 
This  is  accoanted  for  by  the  fact  that  these  Indians  live  principally  on 
venison  and  Ash.  No  shell-fish  of  any  kind  were  observed  abont  the 
place,  and  so  the  principal  agent  in  the  bailding  of  the  heaps  was  want- 
ing. This  may  acconntin  some  measnre/or  the  absence  of  heaps  in  the 
ooontry  traversed  from  Oilando  to  Charlotte  Harbor,  as  no  shell-flsh  are 
attunable  in  that  region. 

In  all  this  distance  tram  Orlando  to  Charlotte  Harbor,  abont  120  miles, 
I  fonnd  only  one  prehistoric  mound  that  I  conld  confidently  assert 
to  be  of  hnman  origin.  This  was  a  small  kjSkkenmSdding  on  the  west 
bank  of  "  Stake  Ford  "  prairie,  jast  north  of  the  entrance  of  the  south 
prong  (rf  the  Big  Chocleypopka  Biver.  It  was  sitaated  in  a  grove  of 
live  oaks  and  was  email  and  aninteresting. 

On  the  west  bank  of  Lake  Livingston,  abont  12  miles  north  of  the  last- 
named  locality,  we  foand  about  one-fourth  of  a  milefrom  the  lake  what 
appeared  to  be  an  earthwork,  about  6  feet  high,  and  perhaps  800  feet 
long,  shaped  like  a  crescent  broken  in  the  middle.  It  was  in  flat  pine 
woods,  the  convex  side  facing  the  lake,  and  tlie  interior  was  at  that  time 
a  grass  pond  with  three  small  islets,  the  water  abont  a  foot  deep.  It 
is  very  doubtftil  whether  it  is  the  work  of  man,  bat  it  struck  ns  as  sin- 
pilar  to  find  such  an  embankment  in  the  flat  pine  woods,  whose  monoto- 
noos  level  is  often  unbroken  for  many  miles. 

At  the  town  of  Myers,  on  the  site  of  Fort  Myers,  I  foand  a  small  sand 
moond  in  the  western  part  of  the  town.  Second  street  is  laid  out  over  it. 

Captain  Peter  Kelson,  of  Myers,  told  me  that  a  canal  existed  clear 
through  Pine  Island  in  Charlotte  Harbor.  This  is  a  long,  narrow  island 
abont  1}  to  2  miles  wide.  He  said  pnblic  opinion  was  divided  as  to  the 
builders,  some  attributing  it  to  the  mound  bnildersand  some  to  the  Span- 
iards, or  early  pirates.  I  was  nnfortonately  unable  to  visit  it  There 
is  quite  a  large  mound  below  Myers  on  the  same  side  of  the  river,  abont 
a  mile  from  the  town.  (  ~j-ionli^ 

H.  Mis.  26 50  ^HtoyiL 


786         PAPERS  BBLATINO  TO  AKTHBOP0L0O7. 

In  the  SQDimer  of  1880  I  was  ^pointed  connty  sarveyor  of  Brevard 
Oounty,  Florida,  nod  sorreyed  the  sonth  line  of  the  coonty,  starting  in 
near  tiie  moath  of  the  Saint  Lncie  Biver,  and  going  west  about  22  mileB. 
On  the  way  to  the  starting-point,  at  the  month  of  the  Saint  Lncie  River 
I  stopped  at  Fort  Oapron,  opposite  Indian  Biver  outlet.  Here  I  fbmid 
a  large  deposit  of  oyster-shells  resembling  a  ^Skkenmfidding,  bat  sarw 
no  monod.  I  stopped  also  at  Fort  Fierce,  about  4  miles  sontJi  of  F(Ht 
Capron,  and  here  I  found  a  large  sand  moand  on  the  west  bank  of  tbe 
Indian  Biver  or  Saint  Lucie  Sound,  and  just  south  of  the  old  fort,  Q» 
embankments  of  which  are  plainly  discernible.  I  stopped  also  and  ex- 
amined Mount  Elithabeth,  which  is  shown  on  nearly  all  m^ts  of  FloridL 
I  fyand  this  to  be  a  large,  high,  and  symmetrical  mound  of  black  earth 
and  shells,  which  would  probably  be  classed  as  a  ^iikbenmSdding.  It 
is  an  immense  work,  probably  CO  feet  high,  and  with  the  exception  per- 
haps of  Turtle  mound,  the  largest  prehistoric  monument  that  I  have 
seen  in  the  State. 

I  found  also,  on  the  north  bank  of  the  Saint  Lncie  Biver,  about  3 
miles  from  the  month,  in  a  large  bay  of  the  river,  aootiier  InuneDM 
monnd  called  Mount  Fisg^,  truly  gigantic,  and  of  tlie  same  character 
as  Mount  Elithabeth.  ^Near  its  base  is  the  remains  of  a  stone  house, 
built  ofcoqnioastone,and  believed  to  be  theremainsoftheabode  of  some 
of  the  pirates  that  are  known  to  have  infested  this  locality  in  the  early 
days  of  the  present  century.    I  saw  no  other  mounds  on  the  whole  trip. 

This  completes  my  present  knowledge  of  the  prehistoric  remains  of 
Florida.  As  the  oto«ot  of  this  paper  has  been  to  simply  state  &ou,  I 
will  not  enter  into  any  lengthy  discussion  as  to  the  objects  or  uses  of 
the  shell  mounds. 

Different  persons  with  whom  I  have  conversed  in  Florida  have  sag- 
gested  that  some  were  built  for  lookouts,  others  as  sites  for  residences, 
to  enable  the  dwellers  on  them  to  obtain  the  benefit  of  the  breeee,  so 
desirable  in  this  climate,  while  others  have  thought  they  were  used  as 
dwelliDg-plaoes  to  avoid  tlie  mosquitoa,  which  are  so  troublesome  in  the 
woods  near  the  ground,  and  others  still  that  they  were  used  as  dwelling- 
places,  to  enable  the  ooonpants  to  escape  the  floods  which  even  now  m 
certain  seasons  often  surround  their  bases  during  great  storms.  This  last 
hypothesis  receives  more  credence  ^m  the  fiwst  that  namerous  instaooes 
have  occurred  of  white  settlers  resorting  to  them  in  such  emergencies.  It 
may  perhaps  be  safe  to  say  that  incidentally  they  have  served  all  these 
purposes.  Kot  a  few  persons  whom  I  have  met  contend  strongly  againS 
this  artificial  origin,  believing  them  to  have  been  oast  up  by  the  se», 
but  they  totally  fful  to  account  for  the  presence  of  broken  pottery  and 
bones  which  idmost  invariably  forms  part  of  their  composition.  Dw 
great  shell  banks  on  Fort  George  Island,  at  the  mouth  of  the  Saint 
John's  Biver,  have  the  appearance  of  oyster  banks  in  which  the  shell- 
fish  were  killed  by  some  geological  catastrophe,  such  as  elevation  abova 
the  water,  bnt  the  remains  of  man  appear  distinct,  sn|>erimp08ed  npon 
them.    This  place  deserves  more  careful  study.    I  have  endeavored  (o 
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fix  the  location  of  all  the  monnds  and  remaioa  in  the  State  of  vhicb 
I  could  leam,  in  the  hoi>e  that  others  with  more  leisure  at  their  disport 
and  better  fitted  by  anatomical  knowledge  might  be  aided  in  their 
search  by  these  descriptioDH.  If  in  this  I  have  succeeded,  I  shall  feel 
that  my  labor  has  not  been  in  vain.  There  are  numerous  moonds  anct 
shell  heaps  on  the  western  coast  of  the  State  that  I  have  been  unable 
to  visit  Many  of  them  will  be  found  described  in  the  recent  Beports  of 
the  Smithsonian  lostitotion.  Id  regard  to  the  race  or  tribe  who  have 
left  these  monnments,  it  appears  to  me  most  probable  the  ^jShkenmSd- 
dings  were  the  work  of  snccessive  races  or  generations  of  Indians,  and 
incidentally  formed  by  the  slow  process  of  accamnlation  naturally 
coioddentto  prolonged  residence  on  one  particular  spot,  and  the  balky 
and  imperishable  nature  of  the  remains  of  the  shell-flsh  upon  which 
they  principally  sabsisted,  this  residence  being  chosen  and  maintained 
as  most  eligible,  and  in  many  places  the  only  dry  location  availably 
throughont  the  year.  These  ^fikkenmSddings  are  now  generally  the 
most  desirable  places  of  residence  to  be  fonnd  in  the  adjoining  conntry, 
and  they  and  the  immediate  vicinity  are  commonly  occupied  by  the 
present  settlera  The  reason  for  the  formation  of  the  shell  heaps  is 
more  obscure.  Some  intelligent  persons,  however,  with  whom  I  have 
ooDvwsed  are  of  the  opinion  that  they  both  have  been  modified  by  the 
action  of  water  since  their  formation,  the  etratifled  appearance  of  some 
of  them  and  their  immense  extent  lending  a  shadow  of  planaibility  tJ> 
this  supposition.  If  this  shonld  be  the  case  it  wonld  define  an  age  for 
these  remains  far  earlier  than  has  generally  been  supposed.  The  gen- 
eral absence  of  stone  or  flint  implements  would  seem  at  first  sight  to 
favor  this  hypothesis  and  carry  the  age  of  these  remains  back  to  tho 
earliest  advent  of  man  in  the  Palfeolithio  age.  I  think,  however,  from 
my  somewhat  extended  observations  in  this  and  other  States  that  the 
theory  of  a  submergence  since  the  original  formation  of  the  shell  heaps 
cannot  be  maintained. 

We  find  the  same  appearance  of  stratification  in  thesmall  shell  heaps 
in  Ipswich,  Mass.,  examined  and  mapped  by  me  in  1873  for  the  Pea- 
body  Mnsenm,  which  are  of  comparatively  modem  date,  and  it  is  easy 
to  see  that  this  stratification  conld  have  been  formed  in  the  gradual  ac- 
camnlation of  the  heaps,  oconpied  probably,  at  irregular  intervals,  by 
the  wandering  tribes.  It  is  known  that  the  Ipswich  shell  heaps  have 
never  been  covered  by  flood.  In  all  the  remains  that  I  examined  iu 
Florida  I  could  find  no  evidence  of  a  superimposed  stratum  of  material 
foreign  to  the  heap,  except  such  as  resulted  from  an  accumulation  of 
vegetable  hnmns,  or  was  caused  by  the  action  of  the  wind  transporting- 
loose  sand,  and  by  the  action  of  the  river  waters  at  their  several  stages 
or  such  higher  stages  as  periodically  occur.  I  have,  then,  unhesitatingly 
assumed  the  remains  to  belong  to  the  N'eolithic  age,  and  account,  in  a 
great  measure,  fQr  the  absence  of  flint  and  stone  implements  by  the  al- 
most entire  absence  of  material  from  which  to  conatmot  them  in  the 
regions  examined.    The  natives  undoubtedly  possessed  some  of  thestt    \  -, 
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things,  bat  tbey  mast  bave  been  broaght  from  a  great  distance,  and  were 
tiierefore  lield  in  great  esteem  and  correspoDding  care  taken  of  them. 
Their  tools  and  weapons  were  probably  mostly  of  wood,  and  have,  of 
course,  long  ago  decayed.  Very  many  of  the  flints  foond  were  probably 
the  implements  of  the  later  Indian  tribes. 

Regarding  the  remains  in  the  Eiseimmee  Valley  and  aboat  Lake  Oke^ 
chobee  there  is  little  doabt  that  they  were  constmcted  by  a  race  anteiioi 
to  the  Seminoles,  and  for  porposes  of  worship  or  war;  possibly,  also,  in 
some  places  for  internal  improvements.  These  remains  deserve  canfnl 
and  systematic  search  and  stndy.  I  am  informed  by  Dr.  Kenwor^j, 
of  JacbBonville,  that  he  has  found  on  the  Gnlf  coast  other  evidences  of 
attempts  at  improvements  by  canals  on  a  large  scale. 

The  amonnt  of  pottery  that  is  found  in  Florida  is  tmly  astODishing. 
In  the  IgdkkenmSddings  it  forms  a  large  percentage  of  the  material. 
It  is  found  also  in  the  sand  moauds,  generally  in  larger  pieces,  and 
sometimes  in  whole  vessels.  It  has  never  been  my  fortune,  however,  to 
find  any  of  the  latter.  There  is  scarcely  a  hummock  or  piece  of  rich 
arable  land  which  does  not  yield  nnmerons  specimens  upon  being  clear^ 
and  dug  up.  It  seems  as  if  the  ancient  people  who  used  it  had  an  eye 
to  fertility  in  choosing  their  residences,  and  goes  to  prove  that  titty 
practiced  agriculture.  They  certainly  made  a  very  judicions  selectioD 
of  lands  for  cultivation,  if  we  are  to  believe  that  these  places  had  been 
in  actual  cultivation  where  such  broken  pottery  is  found  in  the  soil 
It  is  very  seldom  that  it  is  fbund  scattered  In  like  manner  in  the  poor, 
light,  sandy  soil.  KjokkenmMding  heaps  are  found  on  all  kinds  of  soil, 
but  it  is  very  seldom,  in  fact  never  to  my  knowledge,  that  the  poor, 
white,  sandy  soil  yields,  upon  being  turned  up,  any  hrokeo  pottfiy,  u 
is  the  case  in  the  rich  lands.  Per  contra,  the  residence  of  a  large  com- 
munity for  a  great  length  of  time  on  poor,  white,  sandy  soil  would  dm- 
essarily  enrich  the  land  and  give  it  a  darker  color ;  but  it  vonid  also 
tend  to  an  increased  elevation  and  so  form  a  kjSkkenmSdding,  which 
simple  cultivation  would  not  do.  Allowing  that  these  rich  fields  wbtn 
broken  potteryis  found  had  been  under  cultivation  and  been  cleared  of 
trees,  we  must  go  back  for  the  age  of  these  agricultural  operations  be- 
yond the  age  of  the  trees  now  growing  upon  them,  which,  in  many  sita- 
ations  that  have  come  under  my  observation,  would  exceed  fonr  or  five 
hundred  years.  There  are  now  growing  upon  these  fields  dense  trop- 
ic^ forests,  almost  impenetrable  jnngles,  with  trees  of  immense  site 
and  age. 

It  is  known  that  the  Seminoles  were  agriculturists.  In  the  Seminole 
war  our  armies  found  fionrishing  fields  of  corn  and  other  crops,  and  die 
settlers  often  point  out  clearings  in  hummocks,  with  the  great  dead 
bodies  of  live  oaks  girdled  and  killed  many  years  ago,  as  old  Indian 
fields.  These  old  giant  live-oaks  will  last  two  or  three  generations  wha 
girdled  and  left  standing.  Broken  pottery  is  also  foond  in  these  phwH 
in  profusion,  but  these  fields  are  but  small  clearings  in  immense  foreeb, 
whose  soil,  wherever  opened,  is  found  filled  with  pottery. 
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On  IndiaD  Biver,  at  the  large  shell  mouud  situated  at  the  mouth  of 
the  Banana  Biver,  on  the  beach,  at  the  foot  of  the  moand,  an  nnfiDished 
arrow-head  of  Siot  was  foaod.  It  is  the  crudest  article  of  flint  tnanu- 
foctnro  that  I  have  foaod,  but  it  has  evideutly  been  worked  by  the  hand 
of  man.  It  baa  been  smoothed  by  the  action  of  the  waves.  Moat  of 
the  potter;  foaod  ia  very  roagh  and  shows  do  marks.  There  is  a  great 
difference,  however,  in  the  composition  of  difTerent  pieces,  some  being 
made  of  very  fine  clay,  and  very  compact  and  smooth,  while  others  are 
very  porons  and  disintegrating.  One  piece  picked  ap  is  extremely  hard, 
almost  flinty,  with  a  smooth  polish  on  the  ipside.  It  is  almost  impossi- 
Me  to  oat  it  with  a  knife.  In  color,  some  are  black  when  cat  and  some 
light  brown.  One  piece  is  a  bright  brick  red  on  the  outside  third,  show- 
ing evidently  strong  action  of  fire.  A  large  piece,  found  in  the  large 
shell  heap  at  the  mouth  of  the  Banana  Biver,  previoasly  referred  to, 
has  still  npon  the  outside  the  soot  or  crock  trom  the  fire.  This  was 
foand  buried  nearly  8  feet  from  the  top.  Koue  of  the  &agments  fonnd 
appear  to  contain  any  pounded  shells  and  very  litte  sand. 

I  am  informed  by  Mr.  White,  of  Buffalo  BlafT,  a  very  intelligent  set- 
tler, that  a  large  iron  ax  was  found  imbedded  in  the  heart  of  a  dead 
live-oak  upon  Ms  place,  and  that  this  oak  had  been  dead  as  long  jts  any 
of  the  settlers  could  remember.  He  alsoinformed  me  that  a  stone  phallus 
was  found  upon  his  place  and  is  in  the  possession  of  a  gentleman  of  Sa- 
vannah. Dr.  Joseph  Jones,  in  Antiquities  of  Tennessee,  mentions  tbe 
occurrence  there  of  similar  specimens.  At  the  large  shell  mound  knowu 
as  the  "  Wild-Boar  Mound,"  in  T.  30  8.,B.  38  E.,  I  found  a  i^erforated  shell 
similar  to  the  one  described  by  Professor  Wyman,  on  page  58,  Fresh- 
water Shell  Mounds  of  Florida,  and  figured  in  same  Plate  VIII,  Fig.  2. 
It  ib  a  BtuycoA  earica,  4^  Inches  in  length,  at  present,  the  beak  being 
chipped  and  broken  off.  The  hole  in  my  specimen  is  round  or  nearly 
so,  about  eleven-sixteenths  of  an  inch  in  diameter,  made  in  the  last 
tum,  the  nearest  part  of  the  circnmference  being  2  inches  from  the 
month.  The  spines  are  all  broken  or  ground  off,  and  the  shell,  at  the 
month,  is  chipped.  It  looks  as  if  it  had  been  used  as  a  mallet  by  iu- 
sertdng  a  stick  in  the  hole  for  a  handle. 

I  am  informed  by  the  Hon.  Columbus  Drew,  ex-governor  of  Florida, 
that  a  golden  spear-head  was  found  in  a  mound  in  Orange  County,  Florida, 
along  with  an  oval  disk  of  silver.  The  spear-head  was  about  2^  inches 
in  length  and  1^  in  width  in  the  widest  jwiut  He  stated  that  it  ap- 
peared as  if  hammered  out  or  formed  by  a  eomewbet  unskillful  work- 
oaan.  Its  bullion  value,  as  given  by  a  jeweller,  was  (18.  No  marks  of 
any  kind  appear  on  it.  This  interesting  relic  is  still  in  his  possession. 
The  silver  disk  fonnd  with  it  appeared  to  have  some  marks  or  scratches 
upon  it,  but  they  could  not  be  deciphered  and  the  governor  was  not  sure 
that  they  were  intended  for  anything.  This  silver  disk  had  unfortun- 
ately been  cut  in  two  by  the  ignorant  discoverer,  and,  it  is  believed,  a 
piece  taken  out  tbr  the  purpose  of  ornamenting  the  stock  of  bis  gun,        .  ^ 
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It  is  liighly  desirable  that  these  iutcrestiDg  relics  bo  aualjzedat  tlie 
mint  to  discover,  ifpossible,  the  kind  of  bullion  of  which  they  are  made, 
and  in  this  way  show  if  they  were  made  £rom  Spanish  or  American 
«otuB,  by  the  amoant  of  alloy  they  contained.  If  from  neither,  bot  if 
composed  of  pure  gold  It  would  tend  to  show  a  mnch  mora  ancient  age 
for  tiiem. 

Id  conolndiDg  this  imperfect  aecoont  of  the  prehistoric  remainB  fonnd 
in  East  Florida,  it  is  proper  to  state  that  without  doubt  other  raoonds 
and  remains  exist  undiscovered  by  me  in  thedistricts  traversed.  Tlie 
almost  impassable  nature  of  a  great  i>art  of  the  county,  owing  to  the  ia- 
numerable  ponds,  sloughs,  brooks,  and  rivers,  the  cane-brakes,  and  im- 
penetrablejangles  filled  with  bamboo,  grape,  and  numerous  other  vines, 
and  tall  palmetto,  renders  travel  on  foot,  or  in  any  conveyance  exc^ 
a  boat,  almost  impossible.  The  density  and  luxuriance  of  the  gror^ 
cf  these  tropical  forests  hedges  onein  with  an  impenetrable  wall,  throogb 
which  a  bird  can  hardly  fly,  and  in  which  vision  is  limited  to  a  few  ftet 
around  the  explorer. 

Of  Gonrse,  in  these  places  it  is  only  by  chance  the  unguided  explorer 
etombles  npon  a  mound.  I  am  therefore  very  greatly  indebted  to  die 
gentlemen  I  have  named  for  information  and  for  having  left  their  occopi' 
tion  in  many  cases  to  act  as  guides. 

Especially  wonid  I  mention  Mr.  James  H.  Fry,of  Pilatka;  Frederick 
Lente,  of  Lake  George ;  Mr.  White,  of  BuffUo  Blnff ;  Judge  Bartiett, 
«f  Georgetown ;  Doctor  Kenworthy,  of  Jacksonville ;  Mr.  Wells,  rf 
37ashaa;  Mr.  Scott,  of  Barker's  Landing ;  Aaron  Cleveland,  0.  E.,  tf 
IMerritt's  Island ;  and  Mr.  Bradley,  of  Lake  Worth.  All  evinced  greit 
interest  in  the  objects  of  the  expedition. 

In  summing  up  the  results  of  the  expedition,  the  paucity  of  relics  will 
be  remarked.  It  must,  however,  be  remembered  that  the  objea 
-was  simply  a  reconnoissance  and  not  a  thorough  examination.  It 
vas  my  desire  to  accurately  determine  and  map  the  locations  of  u 
■nfCiiy  stations  as  possible.  It  should  be  observed  that  between  a  point 
about  2  miles  north  of  Pilatka  and  Lake  George  these  remains  are  ex- 
ceedingly numerous,  a  mound  or  shell  heap  occurring  at  about  evei; 
balf  mile  of  the  river.  This  portion  of  the  State  seems  to  have  beco 
much  more  thickly  populated  than  any  other  examiued.  This  regioD  b 
a  very  fertile  one,  and  is  now  more  thickly  populated  by  white  settleis 
than  almost  any  other.  The  wouderful  accounts  from  the  valleyof  the 
Kissimmee,  and  almost  equally  wonderfol  from  the  Ocklawafaa,  make  as 
exploration  or  reconnaissance  of  these  regions  desirable.  The  po- 
graphical  range  and  distribution  of  these  people  will  go  far  towards 
vleariugup  the  mystery  of  their  origin  and  disappearance.  Florida  b*^ 
undoubtedly  in  past  ages  sustained  an  immense  population,  and  it  it 
appropriate  that  the  ruins  of  their  cities  and  their  imperishable  mooa- 
ments  should  be  preserved,  and  their  locations  mapped,  as  a  reoord  of 
the  march  of  nations. 
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GOLD,    SILVER,     AND     OTHEB     ORNAMENTS    FOUND     IN 
FLORIDA. 

By  J.  Feamoib  Le  Baeon,  U,  S.  Engineer, 

The  articles  described  in  tliis  paper  were  first  brought  to  the  uotice 
of  the  writer  by  the  Bon.  Golnmbfls  Drew,  sr.,  of  Jacksonville,  Fla.,  in 
the  fall  of  1882,  who  has  kindly  furnished  the  following  account  of  the 
locality  where  they  were  found  and  their  surroundings.  The  pieces 
belong  to  his  eon. 

"The  gold  arrow-head  and  other  pieces  were  found  near  the  line  divid- 
ing Polk  and  Orange  Counties,  Florida,  about  the  year  1876.  They 
were  dug  from  a  small  mound  in  which  they  lay  3  or  4  feet  deep,  among 
many  stone  battle-clnbs  and  hatchets  (weighing  altogether,  perhaps, 
100  or  20U  pounds)  with  clay  pots  or  pot-ware..  The  clubs  and  hatchets 
were  given  away  to  different  parties  soon  after  the  relics  were  discov- 
ered. The  remaining  half  of  what  seems  to  have  been  a  triangular 
silver  ornament,  to  be  suspended  by  the  small  hole  on  the  top,  was  cut 
off  by  a  hunter  to  ornament  his  gun  with.  The  half  of  the  scissors  was 
found  with  the  other  pieces.  I  feel  quite  certain  as  to  the  genuineness 
of  the  relics  and  the  facts  stated  about  them." 

It  was  fonnd  to  be  impossible  to  obtain  a  regular  assay  of  the  pieces 
iu  Jacksonville.  They  were,  however,  referred  to  two  jewelers  in  the 
city  for  examination. 

Tests  were  made  by  Mr.  J.  Gumbinger,  jeweler,  of  specimens  No.  2 
and  3  with  acid  and  toaohstone.  He  reported  the  spearhead  No.  2  to 
be  composed  of  11-karat  gold,  having  a  bnllion  valae  of  (19.04,  and  the 
miniature  az  No.  3  to  be  of  20-karat  gold  and  worth  (6. 

The  other  specimens,  except  the  fragment  of  scissors  No.  6,  he  con- 
sidered to  be  silver,  except  possibly  No.  9,  which  has  somewhat  the  ap- 
pearance of  brittania-ware. 

Mr, Crosby,  of  Greenleaf  &  Co.,  jewelers,  on  thecontiary,  stated 

quite  positively  that  Nos.  1, 5,  and  9  were  lead  or  pewter.  No  tests  were 
made  of  any  besides  the  gold  pieces,  except  with  a  graver,  as  neither 
of  the  jewelers  had  proper  appliances  for  testing  silver. 

My  own  examinations  and  conclusions  as  to  the  metallic  character  of 
the  specimens  I  present  in  tabular  form  below  : 
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The  speoimeos  vere  carefully  weighed.  The  specific  gravity  vas  deter- 
mioed  by  weighing  in  distilled  water  at  a  temperatore  -  of  65°  Fab. 
Kambers  7,  8,  and  10  are  very  thin,  aboat  the  tbickness  of  a  wafer. 
Ko.  4  is  aboat  three  one-bnodredtbs  of  an  inch  in  thickness.  No.  I  ia 
aboat  five  one-hnndredthB  of  an  inch  thick  oa  the  edge  and  aboat  eigbt 
one-handredths  near  the  middle.  I^e  hole  in  the  center  has  been  bev- 
eled on  one  face  of  the  specimen  with  some  sharp  cntting  tool,  UiemaAs 
of  which  are  disoemible.  It  was  evidently  first  cast,  and  has  been  rob- 
bed down  on  the  back,  aa  presented  in  the  drawing  and  photegrapb, 
apparently  by  the  nse  of  sand,  the  strite  being  plainly  discernible.  The 
fooe  presented  in  the  photograph  does  not  appear  to  have  been  treated 
in  this  way,  bat  has  the  appearance  of  a  casting.  It  is  very  mach  harder 
tfaui  lead,  and  a  freah  cat  does  not  tarnish.  It  is  apparently  brittle, 
having  a  craok  nearly  across  its  fitce.  "So.  8  is  also  cracked  in  mach  tbe 
same  manner,  and  has  no  markings.  So.  7  is  unmarked  in  any  way. 
So.  10  is  piereed  with  a  small  hole  near  one  apex,  and  there  arenomer- 
oas  panotores  oa  the  edges,  wbicb  do  not,  however,  pass  throagh.  No. 
4  is  marked  on  the  foce  with  lines  which  were  evidently  made  with  s 
sharp  pointed  instrument,  like  a  graver.  The  back  shows  the  impress 
of  a  mold.    It  is  perhaps  the  most  interesting  of  the  collection. 

No.  6  is  evidently  a  bnllet,  mnch  harder  than  lead,  which  has  beoi 
perforated  with  some  sharp  pointed  tool,  making  a  hole  of  large  di- 
ameter at  the  two  ends  and  smaller  in  the  center,  sacb  as  woald  oatur 
ally  be  made  by  a  small  penknife.  The  hole  in  this  and  also  the  tvo 
holes  in  the  end  of  No.  9,  are  filled  with  a  snbstance  resembling  roain, 
which  gives  to  tbe  lizard-shaped  specimen,  No.  9,  the  effect  of  two  bril- 
liant eyes.  This  No.  9  has  been  broken  in  two  places.  Itbaa  been  aog- 
gested  that  this  singular  shaped  specimen  served  as  a  spoon  or  other 
instromeot  for  eating,  an  idea  saggested  by  its  trough-shaped  underside, 
which  lesembles  a  cbeese-knife,  such  as  is  used  by  grocers.  The  ma- 
terial is  bard  and  brittle,  and  there  is  a  trace  of  gold  in  tbe  tail  end.  its 
thickness  is  eight  one-hnndredths  of  an  inch  in  tbe  center,  one  edge  be- 
ing con^derably  thicker  than  the  other.  This  piece  resembles  the  head 
of  a  cat-fish.  No.  2  is  eighteen  one-handredths  of  an  inch  thick  in  &e 
center,  and  the  edges  have  been  rubbed  down  to  about  from  six  one-hnn- 
diedths  to  eight-ooe-hnndredths  of  an  inch  in  thickness.  The  point  is 
sharp.  This  is  evidently  oast,  the  indentations  of  a  rather  smootli 
mold,  such  aa  appears  on  the  surface  of  smooth  castings,  being  voy 
plain,  especially  on  one  side.  This  appears  also  to  have  been  rubbed 
down  as  with  sand  and  water,  and  the  edges  bevded. 

No.  3  is  about  tbreeone-bundredths  of  an  inch  thick,  somewhat  thinna 
on  the  edge  of  the  axe,  and  thicker  atthe  top.  It  is  evidently  hammered, 
and  is  very  smooth.  Examining  the  specimens  on  the  basis  of  their  let- 
ative  spedflc  gravities,  the  low  values  fonnd  for  the  gold  speoimens  i* 
most  noticeable.  This  shows  them  to  be  largely  alloyed  with  modt 
lighter  metals,  such  as  copper  or  brass,  silver,  &c.    The  alloys  of  tbe 
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silver  apecimeDS  are  sbown  to  be  a  lighter  material  tban  lead,  as  all  the 
apecimeQS  proved  to  be  lighter  than  silver ;  cast-ailver  Imiig  10.474 
(Gauat)  and  cast-lead  11.352  (Ganat).  This  shows  them  to  be  probably 
alloys  of  silver  and  zinc  or  tin,  or  both,  or  possibly  nickel.  These  speci- 
mens were  all  probably  used  as  amnleta. 

N'o.  9  has  the  only  totemic  resemblance.  This  may  have  been  in  tended 
as  an  imperfect  representation  of  a  cat-fish  or  a  lizard.  Soa.  2  and  3 
were  probably  of  a  class  known  as  "  ceremonial  weapons,"  being  too 
small  and  valnable  for  actnal  ose  in  war  or  the  chase,  especially  Ko. 
3,  bat  were  osed  by  the  "medicine  men**  in  their  ceremonies. 

On  page  61  of  the  Archsological  Collections  of  the  United  States  Ka- 
tional  Mnseum  *  there  is  flgored  (Fig.  224)  a  copper  celt  from  a  mound 
near  Ijexington,  Ky.,  which  has  a  resemblance  to  onr  No.  3,  althongh 
more  than  double  the  size. 

On  page  282  of  the  Eleventh  Annual  Beport  of  the  Peabody  Musenm 
of  ArebfBology  aud  Ethnology  of  Harvard  University,  there  is  shown 
(Fig.  6)  a  round  silver  ornament,  taken  from  a  mummy  in  the  ancient 
cemetery  at  the  bay  of  Chacota,  Fern,  and  described  by  Mr.  John  H. 
Blake.  This  article  has  a  close  general  resemblance  to  our  Ko.  1,  aud 
is,  as  described,  of  the  same  material,  although  1^  iuches  larger  in  di- 
ameter. Like  this  specimen,  ours  ia  brittle,  and  the  hole  in  the  center 
is  larger,  bnt  is  conntersnnk  in  much  the  same  manner.  This  Femvian 
specimen  appears  to  have  been  worn  as  an  oruament  around  the  neck. 
Unliko  the  Femvian,  ours  has  no  marked  iudentations  on  the  edge, 
and,  judging  from  the  description,  the  Peruvian  was  much  thinner. 

Discoidal  ornaments  of  shell,  etoue,  etc.,  are  very  nnmerons,  and  ap- 
pear to  have  been  universally  popular  with  the  aborigines.  Many  are 
figured  in  the  volnme  on  Archaeology  of  Lient«nant  Wheeler,  United 
States  Engineers,  surveys  west  of  the  one  hundredth  meridian. 

Jndging  of  these  specimens  by  their  specific  gravity,  it  appears  cer- 
tain that  the  gold  ones  at  least,  cannot  have  been  made  firom  coins  unless 
a  large  amount  of  alloy  has  been  added. 

Oo  page  298  of  the  Annual  Beport  of  the  Smithsonian  Institution  for 
1877  there  is  a  description  by  Professor  Ran  of  a  gold  ornament  found 
in  Florida.  In  his  observations  on  this  ornament  Professor  Bau  states 
that  there  isiio  ground  (or  supposing  that  the  Indians  north  of  Mexico 
possessed  the  art  of  casting  goUL  This  would  apparently  point  to  Mexico 
as  the  probable  origin  of  the  gold  specimen  No.  2,  which  I  think  is  un- 
donbtedly  cast,  aa  I  haTC  stated  in  the  table,  for  we  wonld  not  suppose 
the  whites  to  have  manu&ctured  a  gold  ornament  of  this  shape;  and, 
moreover,  a  close  examination  of  the  specimen  will  show  a  want  of  per- 
fect symmetry,  indicating  it,  with  still  greater  probability,  to  be  the 
work  of  the  aborigines  or  Aztecs. 

*  Tbe  Arcbteologic*!  Collection  of  tha  United  3tat«s  NatioD»l  Maseam,  ia  pharge  of 
the  SmithBuaian  lostitution,  WoHbiDgton,  D.  C.  B;  Charlbs  Rau.  (Ho.  2d7.) 
SmitbaoDiMi  Contribatiooa  to  Knowteitice,  Vol.  XXII. 
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SHELL  HEAPS  OF  CHARLOTTE  HARBOR,  FLORIDA. 
By  De.  M.  H.  Simons,  U.  S.  N. 

Charlotte  Harbor,  on  the  Qalf  wast  of  the  Florida  peninsuJa,  a 
roaghly  estimated  to  be  30  miles  loog  and  8  miles  wide.  It  is  separated 
from  the  open  waters  of  the  Golf  by  a  series  of  islands,  which  the  con- 
stant surf  ia  steadily  washing  away  throaghout  their  whole  extent  Into 
the  northeni  extremity  of  Uie  harbor,  Peaao  Greek  empties,  and  near 
the  Bonthem  end  the  Galoosahatchie  River. 

Charlotte  Harbor  is  divided  by  Boca  Qraode  Pass,  and  its  chaund 
into  a  northern  and  soathem  portion  of  nearly  eqaal  extent.  The  north- 
em  half  has  two  chaunels,  an  oater  between  Boca  Grande  and  Oaspa- 
rilla,  and  an  inner  between  Pease  Greek  month  and  Boca  Qrande.  6^ 
tween  these  are  a  tongue  ot  the  mainland  and  several  small  keys.  "Rien 
are  several  extensive  mud-flats,  dry  at  low  water,  which  afford  feeding 
grounds  for  coantlesa  nninbers  of  Orallatores,  among  which  the  roseate 
spoonbills  are  numerous,  and  the  flamingo  is  not  uncommon.  Un  the 
tongue  of  land  there  are  many  marshy  or  swampy  spots  where  G.  vH- 
sonii  abound  ftom  December  to  March.  I  saw  no  mounds  in  the  north- 
em  half  of  the  harbor.  The  southern  half  contains  more  than  aixty-flve 
distinct  keys.  Fine  Key,  the  largest,  is  some  12  miles  long  and  1  nu1e 
wide ;  Bird  Key,  the  smallest,  contains  less  than  an  acre.  There  an 
many  reef^  and  shoals  exposed  at  low  water,  and  jnst  awash  at-  high; 
but  the  keys  counted  are  &om  4  to  6  feet  alwve  tide  level  natoraliy  in 
the  center,  and  fringed  witn  a  heavy  mangrove  growth.  I  have  visited 
twenty-five  shell-heaps  in  this  half  of  the  harbor  and  feel  perfectly  se- 
cure in  stating  that  there  are  as  many  more  hidden  by  the  maagrove 
growth  00  Fine  Key  and  the  keys  in  the  inner  channel. 

In  the  southern  part  of  the  harbor  there  are  also  two  channels.  The 
inner,  or  Mattacha,  runs  between  Pine  Key  and  the  mainland  down  to 
the  month  of  the  Galoosahatchie,  and  looks  as  if  it  might  once  have  been 
the  bed  of  Pease  Greek ;  the  onter  or  main  channel  runs  between  Pine 
Key  and  the  outer  or  barrier  keys.  Un  the  islands  in  the  Mattauha 
Channel,  and  on  that  side  of  Pine  Key,  there  are  many  accnmnlations  ti 
shells,  some  of  large  extent  and  several  feet  in  thickness,  but  uo  conical 
mounds  or  ridges  were  seen.  There  are  works  of  some  description, 
however,  on  nearly  every  key  in  the  outer  or  main  channel,  and  these  I 
shall  now  describe,  beginning  near  Boca  Grande  and  working  sontb. 

On  the  Gulf  side  of  the  outer  keys  there  are  no  shell  heaps,  but  along 
the  inner  channel  there  are  six  known  to  me.  Their  average  height  is 
about  0  feet  above  mean  water^  the  tipper  3  feef  of  which  are  of  shells 
and  lish-bones ;  the  surface  is  irregular  and  varies  Itom  one  to  several 
acres  in  extent;  they  have  been  cut  away  extensively  by  shiftings  of 
the  channel.  Mondongo  Key,  abont  two  miles  southeast  of  Boca  Grande, 
is  covered  to  a  depth  of  6  to  8  feet  for  half  a  mUo  in  length  and  IM 
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yards  ia  widtb ;  below  tbe  shells  tbere  is  probably  an  equal  depth  of 
sand  aDd  clay ;  oa  its  nortbeastera  end  there  is  a  conical  monnd  abont 
10  feet  in  height,  which  commands  an  extensive  view. 

Southeast  of  Mondoogo  is  Patricio  Key.  which  has  a  layer  of  shells 
over  its  sarface  for  half  a  mile  or  more,  bat  it  is  apparently  a  clay  bank 
fifteen  or  more  feet  in  height,  preclpitoas  oq  one  side  and  sloping  rapidly 
down  to  water-level  on  the  other. 

Less  than  a  mile  sonth  is  tJseppa  Key,  whose  northern  extremity  is  a 
mud-bank  6  feet  in  height  topped  by  shells  to  an  equal  amount ;  this 
widens  out  into  a  plateau  about  100  yards  wide,  sloping  to  the  west- 
ward. The  island  is  over  half  a  mile  in  length,  and  abont  half  way 
down  from  the  northern  end  the  plateau  forks,  the  eastern  arm  form- 
ing a  ridge  abont  18  feet  high  facing  the  channel,  the  western  formiug 
a  narrow  flat  ridge  not  over  10  feet  high.  Between  and  protected  by 
these  there  is  about  an  acre  which  is  not  over  6  feet  above  mean  water, 
and  at  the  sontbem  extremity  of  this  there  is  a  space  abont  20  feet 
square,  which  is  not  over  2  feet  above  water-level,  and  was  probably  used 
by  the  Indians,  as  it  is  now  by  the  Spanish  fisherman,  as  n  location 
for  a  wet).  It  is  protected  east  and  west  by  a  continuation  of  the  ridge 
aod  platean  and  on  the  south  by  a  conical  mound  15  feet  or  so  in  height. 
Abreast  of  this  monod  a  boat  channel,  which  runs  down  from  Pease 
Greek  channel  between  Fiue  and  Patricio  Keys  to  join  the  main  one, 
comes  close  inshore,  and  probably  has  always  been  the  landing  place, 
for  the  ridge,  plateau,  and  mound  form  a  gentle  slope  to  the  water's 
edge ;  south  of  this  there  is  another  large  irregular  mound  aijd  a  high 
platean,  quite  fiat,  and  about  2  acres  in  extent. 

Sonth  of  TJseppa,  about  3  miles,  is  Garden  Key,  which  has  a  plateau 
in  Axtnt  rising  gntdaally  to  an  irregular  oblong  embankment  on  the  north 
side,  and  to  one  of  equal  height,but  greater  length,  on  the  south.  The 
latter  runs  east  for  about  ^^0  yards,  then  south  about  the  same  distance, 
and  west  for  a  little  greater  distance.  Between  tlie  north  and  south 
ridges  there  is  a  spring-hole,  or  garden,  half  au  acre  in  extent.  Farther 
back,  and  protected  by  the  ridges  in  front  and  on  the  sides,  is  a  plateau 
of  shells  about  an  acre  in  extent  and  about  8  feet  above  meau  water. 
8oatb.of  Garden  Key  there  is  a  key  about  5  acres  iu  extent,  whicli  has  . 
been  raised  throughout  to  a  height  of  8  or  10  feet. 

Dae  east  of  Ueeppa,  a  little  more  than  a  mile,  there  is  a  group  of 
mounds  and  ridges  very  similar  to  those  on  Garden  Key,  but  much 
greater  in  extent — a  platean  in  front,  then  mounds  or  ridges  flanking  a 
spring-hole.  One  ridge  runs  parallel  to  the  present  beach  but  is  crossed 
by  another  at  right  angles,  the  two  protecting  a  platean  several  acres  in 
extent.  These  heaps  are  on  Pine  Key,  and,  from  thein,  straight  across 
the  island  to  Mattacha  Channel,  there  runs  a  caual  or  ditch  which  passes 
two  ponds  and  another  mound  iu  the  ceuter  of  the  island.  This  canal 
may  have  been  a  feeder  to  the  ponds,  as  described  by  De  Soto,  bnt  it 
also  shortened  the  distance  to  Jtlattacha  Channel  fully  10  miles  for 
canoes. 
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The  shell  mounds  were  fonned  by  piling  np  the  beach  sand  and  then 
putting  the  shells  od  top  aa  they  accumolated.  They  were  evidently 
the  acoamulations  of  ages,  and  were  shaped  aa  Been  (ooDical  moaads, 
ridges,  and  plateaus)  to  afford  protection  to  the  inhabitants  dariogthe 
high  waters  of  hnrricaDes.  In  1870  the  water  at  Puota  Bassa  stood  6 
feet  deep  over  the  beach  on  which  the  cable  station  is  bailt  The  beach 
is  folly  4  feet  above  mean  tide,  eo  that  the  water  rose  12  feet  in  leas 
than  twenty-four  hoars.  The  moaods  also  make  splendid  gardens,  and, 
by  giving  sweep  to  the  wind,  afford  the  best  of  protection  against  mos- 
quitoes uid  flies.  The  fact  that  the  mounds  and  ridges  do  not  form  aa 
indoeure  shows  that  they  were  not  intended  as  fortificationa ;  they 
simply  afforded  places  of  safety  from  the  flood  and  prevented  tbe  wash- 
ing away  of  gardens  and  crops  by  iL 

Many  of  the  motmds  have  large  trees  growing  on  them,  and  the  shells 
and  bones  in  the  center  have  been  groond  to  dnst,  bnt  others  are  made 
of  shells,  always  broken,  as  hard  as  if  gathered  yesterday.  There  is  an 
old  trader  among  the  Florida  Indians,  settled  now  at  Key  West,  who 
told  me  that  the  Indians  saythattheirancestorsbnilt  the  monnds  along 
the  coast.  He  said,  moreover,  that  the  Florida  Indians  exactly  resem- 
ble physically  those  of  (3uba,  bat  neither  look  at  all  like  those  of  Mexico. 
A  Charlotte  Harbor  settler  told  me  that  the  present  Florida  Indiaos 
were,  aotil  the  last  few  years,  in  the  habit  of  coming  down  to  the  coast 
every  fall  and  oampiag  on  the  mounds  to  fish  and  to  escape  tbe  sickly 
season  on  tbe  mainland.  He  further  said  that  these  Indians  are  not 
Seminoles,  bat  remnants  of  a  tribe  which  occupied  tbe  coaatry  before 
the  Seminoles  moved  down  from  farther  north  and  conquered  tbem. 
They  are  sun  worabipers. 

I  went  ap  tbe  Caloosahatchie  Biver  25  mites,  and  the  Manatee  1% 
and  neither  saw  nor  heard  of  any  fresh-water  shell-monnds.  There  are 
sbelt  heaps  at  Manatee  and  on  the  east  coast  at  Mosquito  Inlet,  bat  they 
are  obloog  moaods  with  flat  tops  and  are  solitary.  In  a  small  one  in 
Manatee  village  I  waatold  that  huoian  bones  were  found,  and  wit4i  them 
some  stone  implements. 


ANTIQUITIES  IN  WASHINGTON  COUNTY,  MARYLAND. 
By  John  P.  Smith,  of  Sharpsburg,  Md. 

Id  the  vicinity  of  Sharpsbarg  there  were  moonds  and  earthworkB,soine 
of  which  have  been  destroyed,  and  otbersbave  been  excavated  and  ibniid 
to  contain  namerons  archeaological  specimens.  Tradition  infonns  as 
that  a  most  bloody  affair  occurred  on  the  Antietam  Creek,  near  its 
month,  which  is  distant  3  miles  soatb  of  Sharpsburg,  more  than  a  ceii- 
tnry  ago,  between  those  warlike  tribes  of  savages,  tbe  Catawbas  and 
Delawares.    These  tribes,  it  is  said,  were  engaged  in  strife  when  this 


PAPERS  BELATING  TO  ANTHROPOLDGT.  797 

section  of  the  coimtry  waa  first  known,  between  1730  and  1736,  and 
they  60  contiuaed  for  a  long  period  sabseqnent.  The  evidences  of  thie 
coufiict  are  still  apparent  in  the  skeletons  which  from  time  to  time  are 
exhnmed. 

pn  the  farm  of  Mr.  William  Hehb,  distant  3  miles  westof  Sharpsbnrg, 
and  near  the  Potomac  Biver,  vast  quantities  of  arrow-hea<ls,  pestled, 
skiiining-knives,  and  tomahawks  of  exqaisite  workmanship  have  been 
fonnd.  Mr.  Hebh,  one  of  the  oldest  inhabitants,  remembers  distinctly 
nnmerons  earth  mounds  formerly  on  his  fann ;  bnt  the  constant  tilling 
of  the  land  has  obliterated  all  traces  of  them,  ho  mnch  so  that  it  wonld 
be  impossible  for  him  to  determine  their  exact  location. 

On  the  farm  of  Mr.  Lafayette  Miller,  distant  I J  mQes  westof  Sharpsbnrg, 
and  adjoining  the  lands  of  Mr.  Hebb,  an  abnndance  of  stone  implements 
have  been  bronght  to  light.  Mr.  Miller  has  a  number  of  them  in  his 
cabinet.  These  implements  were  found  in  the  fields,  and  in  some  places 
they  were  particularly  nnmerons.  Some  cnrioosly  wronght  stones,  per- 
fectly round  in  shape,  varying  from  6  inches  to  i  and  3  inches  in  diam- 
eter, and  about  2  inches  in  thickness,  have  been  found  from  time  to 
time  on  this  farm.  The  stones  are  perfectly  fiat  on  both  sides  and  are 
polished. 

A  short  distance  from  this  farm,  and  bordering  on  the  Potomac  Kiver, 
is  the  farm  of  Mr,  Samuel  Beeler.  On  this  farm  were  two  small  stone 
mounds,  one  of  them  about  12  feet  in  length  and  6  in  width.  They 
were  composed  of  very  small  stooea.  One  had  been  opened  years  ago ; 
the  other  was  excavated  by  the  writer  of  this  paper.  The  removal  of 
the  loose  stone  revealed  a  grave,  which  was  very  iugeuionsly  coostmcted. 
The  bottom  of  the  grave  was  laid  with  large  flat  stone ;  the  sides  and 
ends  also  composed  of  the  same.  The  covering  was  of  large,  fiat  stones, 
built  in  the  form  of  the  comb  roof  of  a  house.  In  this  mound  were 
fonnd  some  bones,  broken  pieces  of  pottery,  and  a  stone  knife,  now  in 
the  ITational  Museum. 

On  the  farm  of  the  heirs  of  the  late  Jacob  Miller,  2  miles  sontb  of 
Sharpsbnrg,  on  a  high  bluff  bordering  on  the  Potomac  Eiver,  are  two 
extensive  stone  mounds,  which  had  been  partly  explored  twenty  years 
ago,  and  on  a  recent  examination  revealed  bones,  potteiy,  flints,  etc. 
These  mounds,  as  near  as  I  can  judge,  were  abont  13  feet  in  length  and 
6  feet  in  height,  and  were  entirely  of  stone.  The  interior  was  con- 
structed in  the  same  manner  as  those  on  the  farm  of  Mr.  Beeler  above 
mentioned.  The  bones  in  these  mounds  were  so  much  decayed  that 
they  crumbled  on  being  handled.  A  few  years  ago  some  workmen  were 
quarrying  limestone  near  this  mound  when  they  came  upon  a  skeleton 
-which  was  buried  in  an  npright  position.  At  the  head  was  a  small 
vessel  of  pottery,  holding  about  a  quart,  which  fell  to  pieces  on  being 
handled. 

About  half  a  mile  from  this  point,  on  the  farm  of  Mr.  William  Black- 
ibrd,  several  artioles  of  pottery  have  been  unearthed.    Traces  of  some 

;,oogic 


798  PAFEBB  RELATING  TO  ANTHROFOLOaT. 

eartli  momids  are  still  to  be  seen,  aud  beautifully  fluisbcd  arrow-beads 
are  occasionally  lomid. 

Ou  the  lauds  of  Mr.  James  Marker,  3  miles  sontbenst  of  Sliarp»bnrg, 
is  acave,  wbicU  tradition  aays  was  used  both  as  a  dwelling  and  as  a  barial 
place.  This  cave  is  about  30  feet  in  diameter  and  6  feet  in  height,  aud 
coDtaius  two  rooms.  The  outer  room  has  been  partially  explored.  Hie 
opening  to  the  iuuer  room  is  so  small  as  to  be  difficult  of  access.  An 
examination  of  the  cave  last  spring  disclosed  some  flat  stones,  which 
were  removed ;  and  nnderueath  tbem  a  large  quantity  of  ashes,  burnt 
bones,  bead  ornaments,  arrow-heads,  and  flints  were  enoonutered.  A 
few  years  ago  a  pipe  of  exquisite  workmanship  was  found  in  this  oave. 
It  is  situated  on  the  banks  of  Antietam  Creek,  on  a  rooky  bluff,  and 
possesess  every  advantage  for  defense,  accessibility  to  water,  game,  aud 
other  meaas  of  living.  Several  years  ago  a  skeleton  was  found  under 
a  ledge  of  a  rock  uear  this  place  in  a  good  state  of  preservation.  I  hara 
also  in  my  possession  a  pipe  found  on  the  banks  of  the  Antietam  near 
this  cave. 

Numerous  changes  have  taken  place  in  the  streams  and  forests  where 
onoe  roamed  the  aborigines.  The  conatruction  of  the  Chesapeake  and 
Ohio  Canal,  which  borders  ou  the  Potomac,  destroyed  a  great  many  of 
the  mounds  and  earth-works.  Along  the  canal,  at  a  place  called  Mercer- 
vilte,  3  miles  north  of  Sharpsburg,  is  an  old,  aboriginal  bnrial  groond 
containing  h^  an  acte.  Last  winter  the  writer  visited  this  spot  ana 
found  nnmeroos  pieces  of  pottery,  bones,  a  few  ornaments,  and  several 
stems  of  pipes.  The  bodies  were  buried  about  2  feet  below  the  snrfooe. 
Ou  an  exomlnatiou  of  the  graves  were  found  ashes  and  burnt  bones, 
which  led  to  the  belief  that  cremation  was  practised  by  these  people. 
Large  trees  were  growing  on  the  spot,  which  indicates  plainly  that 
this  was  an  ancient  burial  site.  The  canal  passes  through  a  large  part 
of  it. 

On  the  form  of  Mr,  Jacob  McQulIkin,  near  Martiusburg,  W.  Ta.,  are 
two  large  mounds,  one  of  stone,  which  is  about  12  feet  in  height  aud  20 
feet  in  diameter;  this  one  had  been  explored.  The  other  moondisof 
earth,  aud  is  about  ^  feet  in  height  and  12  feet  hi  diameter.  Several 
large  oak  trees  are  growing  iu  this  mound,  probably  40  teet  in  height  and 
2  feet  in  diameter.  In  the  mound  were  found  arrow-heads,  fragmentsof 
pottery,  some  of  which  were  very  beautiful,  also  bones,  and  a  large  pes- 
tle formed  of  sandstone,  18  inches  in  length.  These  remains  are  lo- 
cated on  a  high  cliff  overhanging  the  Potomac  Biver,  commanding  a  fine 
view  of  the  surrounding  conntry.  Around  them  occur  an  abundance  of 
broken  pottery  and  flint  chippings.  In  oue  place  twenty  arrow-heads, 
all  differently  formed,  were  picked  up.  Tbere  can  hardly  be  a  donbt  that 
this  point  was  the  lapidary  of  the  aborigines.  The  arrow-heads  found 
were  of  di&reut  colored  stone  as  well  as  of  different  shapes  and  siies. 

On  the  farm  of  Dr.  Whiting,  in  what  is  commonly  known  as  "  Whi- 
ting's Keck,"  a  short  distance  (torn  the  farm  of  Mr.  McQnilkin,  are  sev- 
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eral  targe  momids.  On  the  same  farm  is  a  large  cave,  wliich  has  been 
Axplored  aboat  60  feet ;  it  contains  several  roonoB.  In  one  of  the  rooms 
there  were  discoTered  bones  and  some  arrow-beads.  Tradition  informs 
ns  that  this  was  one  of  the  dwellings  of  the  aborigines,  which  seems 
plansible,  ftom  the  nomeroos  flint  ohippings  which  are  scattered  around. 

On  the  &nn  of  Mr.  B.  F.  Harriaon,  Ebdjoiuing  the  farm  of  Mr.  Mc- 
Qailkin,  are  namerons  stone  moonds  and  some  earth-works,  which  have 
tjl  been  opened.  These  mounds,  like  all  the  rest  described,  are  located 
on  the  high  diff  land  overlooking  the  Potomac  Itiver. 

The  dead  were  all  baried  with  their  heads  towards  the  east,  on  a  high 
point  of  land,  and,  in  almost  every  instance,  near  a  stream  of  water. 
Their  burial  places  were  in  some  romantic  spot  commanding  a  fine  view 
of  the  sorroondlDg  country.  All  the  moonds  excavated  by  the  writer 
hare  been  found  in  just  such  spota. 


SHELL  HEAPS  NBAB  PEOVtSOBTOWN,  MASS. 
Bt  H.E.  Chase,  of  Brookline,  Ma$». 

In  the  report  of  the  Smithsonian  Institution  for  1880,  p.  411,  it  is 
stated  that  it  is  the  desire  of  those  engaged  in  collecting  material  for 
publishing  a  permanent  work  on  archieology  to  learn  the  location  and 
characteristics  of  all  shell  heaps,  mounds,  pueblos,  etc,  in  the  country. 

Thinking  it  possible  that  some  of  the  shell  heaps  which  were  visited 
by  the  aotbor  last  summer  may  not  be  known  to  these  persons,  the  fol- 
lowing description  is  given  of  the  Indian  shell  heaps,  burying  grounds, 
etc.,  in  a  stretch  of  country  about  60  miles  long,  from  Provincetown, 
Gape  Ood,  to  Hyannis  Port. 

If  attention  had  been  solely  given  to  shell  heaps  and  the  collection  of 
Indian  implements,  no  doobt  a  maoh  better  acoount  could  be  given,  for 
only  a  small  portion  of  the  route  lay  along  the  shore  where  Indian  en- 
campments were  aeually  made.  On  the  return  fh>m  Frovincetown, 
short  excursions  were  made  by  small  boats  east  and  west  iVom  Hyan- 
nis Port  along  the  southern  ^ore,  and  later,  a  trip  to  Martha's  Vine- 
yard, where  a  few  more  places  were  located  about  Buzzard's  Bay  sta- 
tiou.  After  leaving  Frovincetown,  in  crossing  the  fields  about  a  mile 
and  a  half  northwest  of  the  Highland  light,  in  Xorth  Truro,  a  chipped 
piece  of  quartz,  the  size  of  one's  fist,  was  picked  up  with  a  half  dozen 
Bplinters  of  the  qnartz  lying  near  it.  These  were  the  first  Indian  chip- 
pings  the  writer  had  ever  found,  but  the  keeper  of  the  signal  station 
stated  that  not  for  from  the  spot  where  the  chips  were  found,  close  by 
High  Head,  at  the  east  end  of  East  Harbor,  there  were  large  Indian 
Bhell  heaps. 

This  spot,  mentioned  by  Thorean,  is  well  known  to  collectors,  and 
many  implements  of  stone  have  been  fonnd  there.    In  the  railroad  cut8| 
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la  .   a*  ^irtb  Trnro  station,  there  was  reported 

^  -x-  :x.jamai.   These  railroad  cuts  are  tbrougb  little 

..^^m.    -^.  3^  3)  the  shore,  near  two  little  ponds,  and 

-.    s»  -^  a»  :i3fefc  milestone  from  Boston.    Id  both  theee 

^   -^«.  r  JiAm  settlements,  soch  as  broken  and  nn- 

,     ..—*  <«&  aar  mis,  scattered  shells,  chips  of  qoartz,  por 

«    ■«    .immtiii  pebbles  of  the  same  at^ne,  together  vith 

^     .^      -!aaB.  «»>  split  lengthwise.    The  layer  of  earth  in 

.~i»«*^^R«  ^acntf  from  1  to  2^  feot  below  the  snr&ce,  tin 

_^MK  ^>  -iBcpt  where  the  bank  had  washed  down  and 

.^.    ^K  ««fle  obtained  no  hmnan  bones  here,  yet  the  next 

■••u    T^Hk  :&■  nilroad  section  man  in  charge  at  the  time  Uie 

•r    a  a»«gb  prodoced  a  fine  arrow-head,  and  said  that 

..^•m.  :•«>  plBB*  they  found  the  bones  of  abont  three  Indians, 

■     •»  ^4M  dodt,  besides  a  great  nomber  of  stone  chips  and 

•    •*..    <iaa»  -vteie  shells  and  arrow-heads  occurred  was  at  Well- 

.^      -    IB  •  itd*  wvth  of  the  ndlroad  bridge.    In  the  rich  blick 

wMK       iiMiM  bdow  the  npper  edge  of  the  cat,  on  both  sides  of 

■v.^  .^  a  :te  earth  thrown  oat  of  a  trench  in  which  railroad 

»H»-  ■«»  -iaaid  on  end  to  prevent  snow  driftiDg  in,  were  found  at 

^  .    ^n  «  iciiae  chips  and  arrow-heads.    With  a  few  hours  to 

j»  iMnii  and  with  one  or  two  shovels  to  torn  over  the  snrAoe 

^  ^fM  ■mmtii  Tery  likely  prove  richer  in  implements  than  the 

-w   OMlity.    The  latter  place  is  much  better  known,  and 

^  .  -ivajtmn^has  been  picked  upas  fast  as  itwashesont. 

;m*  tttiMK  vm,  close  by  the  shore  of  Wt-llfleet  Harbor,  whidi 
.^ .  1  w«t.  'WW  fbnod  an  arrow-head  that  bad  probably  been  shot  at 
.Twi.:;.:  tf  "^  point  was  splintered  by  a  direct  blow  on  the  tip. 

-  .r  'taA  ;kloiig  Wellfieet  Harbor  and  on  the  plains  at  Orleans, 
c  >.«i,  -vhith  fans  south  of  the  Brewster  road,  many  urow-beads 

V-    <n^  JMWL 

-  .^v>  *  BKwster  and  on  a  little  island  near  the  sonroe  of  Bed 
,    .<;  'tp»a  its  banks  farther  down  many  old  oamps,  arrow-making 

,^  .(^  -«mI  heaps  have  also  been  discovered. 

t«  -«ii.:  NlSk?.  *t  Harwich  Port,  was  spent  in  hunting  arrow-heads 

^  .xKtb  and  in  the  fields  abont  Allen's  Biver,  Xo  attempt  wu 
j«  .w  ««Kl»  'Kons,  the  blnff^  which  lie  just  across  on  the  west 

,  -mt  iftiisw,  w  it  ^res  not  then  known  to  be  a  good  place  for  In- 
^  7y,Mi^  Tb(»  were  found  here  one  batohet-head,  one  spear-head, 
,c»  ujuw  hi)i1n,n  shell  heap  containing  charcoal  and  bones  bickm 
■u^itet.  tModes  a  few  scattered  shells  near  the  month  of  the  atnam. 
.„«f  3w«  a  pecaon  who  accompanied  this  search  states  that,  fn  the 

.*^  Siood  that  day,  he  has  reoentlydng  up  ten  more  arrow-heads, 
^  •!««««  of  stooe  pots,  and  bones  that  look  like  deer  antleis.    H« 
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viBited  Trons  also  and  fonnd  thirteen  arrow -beads,  a  stone  goage,  and  a 
broken  pipe.  It  is  probable  that  Mr.  Jostah  Paive,  of  Harwich  Port,  baa 
the  best  collection  of  Indian  implements  on  Oape  Cod,  as  many  persona 
have  spoken  of  his  collection; 

On  the  return  to  Hyannis  Port,  a  methodical  search  was  made  for 
Indian  relics  in  the  vicinity  of  Barnstable  and  Tarmoatii,  all  along  the 
south  shore  of  the  cape,  from  Oentreville  Biver  to  Baas  Biver.  With 
the  addition  of  a  few  places  lefumed  on  the  trip  to  Martha's  Vineyard, 
the  following  list  inclades  all  the  places  seen  this  summer,  where  In- 
dian camps  have  been  pitched :  Two  railroad  cats  at  West  Tmto,  de- 
scribed ;  one  place  at  WeMeet ;  at  Harwich  Port ;  along  Swan  Pond 
Biver ;  along  Bass  Biver ;  at  Port  Gammon ;  along  a  stream  from  mill 
pond  in  West  Tarmonth ;  aronnd  Hall's  Greek,  at  Sqaaw  Island;  at 
Centreville  camp-meeting  ground  J  along  Oentreville  Biver}  aronnd  But- 
termilk Bay,  the  bead  of  Buzzard's;  on  shore,  jost  south  of  the  two  sta- 
tions of  Oatanmet  and  Uonumeot. 

The  west  end  of  Martha's  Vineyard  proved  to  be  another  good  field, 
for,  near  the  base  of  Prospect  Hill,  in  Ohilmark,  on  the  northeast  slope, 
close  by  a  small  stream,  were  fonnd,  in  a  spot  where  the  snrface  soil 
had  been  removed  by  floods  or  by  the  wind,  great  nnmbers  of  stone 
chippings,  cores,  and  partly  finished  or  broken  arrow  and  spear  beads, 
besides  several  well-defined  circles  of  stones,  blackened  on  the  inside, 
which  had  uudonbtedly  served  as  fire-places. 

Northeast  of  Menemsha  Pond  was  one  scattered  ahell-heap,  and  a  few 
atone  chips.  Proceeding  aeross  Menemsha  Bight  to  the  Oay  Head  clay 
cli£Es,  Mr.  Flanders,  the  boatman,  stated  that  one  day,  some  years  ago, 
be  fonnd  over  eighty  perfect  arrow-heads  in  a  bare  spot  over  Squ- 
bnoket  beach,  close  by  the  club-honse.  A  boy  named  Tilt«u,  living 
near  Prospect  Hill,  showed  a  collection  of  over  a  qnart  of  perfect  arrow- 
beads  which  he  haid  picked  np  mostly  on  the  plowed  fields. 

On  Oape  Ood  shells  and  black  earth  seem  to  be  found  wherever  In- 
dians have  halted  long  or  frequently.  This  layer  of  black  is  nsoaily 
from  6  inches  to  1  foot  below  the  surface,  but  in  one  or  two  places  it 
was  folly  2  feet  deep.  Bass  Biver,  Oentreville  Biver,  and  Bottermilk 
Bay  have  the  greatest  shell  heaps,  and  seem  to  have  been  setUements 
or  regular  stopping-placses.  The  shells  in  the  heaps  are  nsuadly  broken 
fine,  and  are  often  spread  out  thin,  although,  in  one  or  two  places, 
heaps  occur  1  or  2  feet  thick,  and  covering  many  square  yards. 

They  are  mostly  qoohosgs,  concbs,  winkles,  and  clams,  with  very 
few  or  no  scaUops.  Oamps  were  almost  always  within  easy  reach  of 
shoal  salt  water  famishing  shell-fish,  or  between  a  fresh-water  pond 
and  the  shore,  or  along  the  widest  portions  of  the  streams.  Mixed 
with  the  stone  chips  and  shells  have  never  been  fonnd  any  sdbsCanoes 
of  metal,  except  two  small  pieces  cut  Id  the  shape  of  arrow-heads,  which 
Professor  Putnam,  of  the  Peabody  Museum,  has  determined  to  be  of 
brass.    These  were  found  at  Oentreville  and  Buttermilk  Bay.    The  fol- 
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lovJBg  is  a  list  of  uteusiU,  &&,  that  were  found  ob  tUe  cape,  either  b.v 
the  writer,  or  byhis  frieDdaj  arrow -heada  and  spear-heads ;  qaiTeriud 
arrows  that  cmmbled  on  exposure ;  axes,  hatchets,  and  tomahawks  of 
stone ;  leaf-shaped  Implements  and  skin  scrapers ;  needles ;  graphite 
for  marking;  stone  pestles  and  mortars ;  sinkers;  stone-borers,  goiig«6, 
and  sharpeDing  stoues;  stone  pipes  and  pipe-stem  (or  bead);  stone 
knives,  broken  stone  pots  of  steatite  and  pots  of  clay ;  a  sort  of  copper 
or  brass  breastplate,  fonnd  on  Captain  Crawford's  farm  (Centrevilie), 
bnried  with  a  skeleton. 

At  Bass  Atrer,  where  the  arrows  were  fonnd  in  the  qniTer,  while 
sinking  a  barrel-well,  a  man  found  Indian  skeletons  in  two  places, 
boried  in  a  sitting  or  cronching  position.  With  one  of  these  were  bnried 
a  stone  knife,  a  spear-point,  and  arrows,  which  afterwards  were  par- 
chased  by  a  storekeeper  of  the  place  for  a  trifling  sum.  The  position 
of  these  boried  Indians  is  the  same  as  that  of  others  described  as  fonnd 
on  Gape  Cod,  Nantncket,  and  at  Mattapoisett,  and  it  seems  to  bare 
been  the  general  method  before  the  whites  came  to  these  places.  The 
skoU  of  an  Indian  girl,  probably  sixteen  to  twenty  years  old,  in  the 
opinion  of  Professor  Pntnam,  was  given  to  ns  by  some  one  who  fonnd 
it  bnried  in  a  lying  position,  in  an  Jbidian.bnrying-gronnd  at  Ghilmart 
The  XK>sition,  and  presence  of  nails,  very  much  decayed,  bat  suggestive 
of  a  oo£Bn,  lead  to  the  supposition  that  the  bnrial  mnst  hare  taken  place 
after  the  coming  of  the  whites. 

At  Mashpee  and  Oay  ^ead  are  to  be  seen  the  mixed  descendants  of 
the  Indians,  bnt  here  you  can  seldom  see  a  strongly  Indian  fooe,  for 
the  negro  featnres  predominate,  and  many  ofthe  men  when  warmed  np 
by  whisky  will  break  ont  into  a  real  plantation  song,  thos  showing  a 
talent  which  their  red  ancestors  are  said  never  to  have  possessed. 

The  "History  of  Massachosetts**  by  John  Warner  Barber,  contains 
more  information  abont  Indians  on  Cape  Cod  and  Martha's  YineyaM 
than  is  to  be  found  in  any  other  booh,  and  a  reference  to  it  may  be  a£e> 
fill  in  detennining  the  distribntion  of  Indians  in  these  places  after  set- 
tlement  by  the  whites. 
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BBPOBT  ON  EXPLOEATIONS  IN  OENTEAL  AMERICA,  IN  1881- 
By  De.  J.  F.  Beaksfoed,  U.  S.  N. 

TIHIT  TO  COPAK. 

SiE :  I  hare  the  honor  to  make  the  folloviDg  report  of  work  done  in 
Central  Amerioa  in  1881,  io  obedience  to  my  instrnctions}  first,  to  de- 
termine whether  the  Bio  Oopan  conld  be  osed  in  the  transportation  of 
the  monoliths  from  the  mins  of  Oopan ;  second,  to  find  if  possible  tJie 
source  of  the  jadeite  of  Oosta  Bioa. 

Sailing  from  New  York  on  December  24, 1881, 1  arrived  at  tAspin- 
wall  Jannary  1,  and  San  Jos^,  Ooatemala,  on  the  8th.  Next  day  the  trip 
was  made  by  rail  fh>m  San  Jos£  to  Escnintla.  The  road  mna  throngh 
low  land,  almost  perfectly  level,  for  18  miles,  then  rises  by  rather  a 
sharp  grade  some  8  or  10  miles  more  to  Escnintla.  This  town  is  about 
the  same  distance  from  the  sea  as  Santa  Lncia  de  Cotznmalquapa, 
jost  where  the  foot-hills  begin,  and  the  whole  of  this  piedmont  belt 
seems  to  he  rich  in  antiquities.  The  ancient  inhabitants  of  Central 
America  were  apparently  fond  of  good  scenery,  especially  when  there 
mightatthesametime  be  enjoyed  the  advantages  of  a  fertile  soil.  And 
these  two  conditions  are  nowhere  more  happily  combined  than  in  the 
foot-hills  of  the  PaciSo  slope  of  Gnatemala.  From  every  coigne  of  van- 
tage the  eye  may  glance  over  the  rich  forests  to  the  placid  waters  of  the 
Pacific,  while  on  the  other  hand  the  hills  slope  op  towards  the  snperb 
volcanoes  de  Agua  and  Faego,  which  seem  facing  each  other,  each 
grand  monarch  mountain  followed  by  a  long  line  of  retainers. 

The  soil,  which  isextremely  rioh,is,  in  the  neighborhood  of  Escnintla, 
devoted  principally  to  sagar,  the  coffee  plantations  appearing  at  a 
greater  elevation.  The  road  ftvm  Escnintla  to  Palen,' always  rising, 
winds  its  way  among  these  plantations,  at  every  tnm  unfolding  a  new 
beauty  in  landscape.  At  one  point  we  were  on  the  edge  of  a  olifl^deep 
down  below  in  a  ravine — a  sort  of  Watkins  Qlen  on  a  grand  scale — the 
river  from  Lake  Amatitlan  rushed  and  tumbled.  It  was  ne^  sunset, 
the  light  green  of  the  fields  of  sugar-cane  in  the  foregroand  were  given 
fine  effect  by  the  dark  forest  beyond.  The  tops  of  the  volcanoes  were 
clear  cut,  but  lower ;  ghost-like  white  clouds  in  silent  succession  loomed, 
and  breaking  away  floated  off  seaward.  Some  fires  had  been  burning 
in  the  lowland  woods  fdl  day,  and  the  smoke-laden  atmosphere  took  on 
purple  tints  as  the  red  sun  slowly  sank  in  the  Fadflo. 

The  volcan  de  Faego,  which  was  in  active  eruption  in  1880,  is  mgged 
toward  the  peak,  with  ravines  and  patches  of  bare  rook.    The  voloan 
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de  Agoa  \a  apparently  wooded  to  the  saminit.  The  latter  is  eaey  of  aa- 
cent ;  the  former  very  difficnlt ;  bnt  vhile  I  was  in  the  conntry  it  vaa 
ascended  by  an  EngllBh  gentlemaD,  Mr.  Alfired  F.  Haadaley . 

The  vatl^  of  Amatatlaa,  between  Falen  and  Ooabemala  City,  it  a 
garden  apot  of  exquisite  beanty.  Beyond  that  another  long  hill  took  w 
op  to  the  table-land  of  Onatemala,  a  parched  and  windy  plateaa,  nniB- 
teresting,  at  least  daring  the  dry  eeaaon,  except  for  the  moantaiiu  is 
the  distance.  One  day  had  changed  the  climate  from  tropical  to  tem- 
perate. The  direct  raya  of  the  son  weie  hot,  bat  at  night,  or  in  ths 
shade  daring  the  day,  the  temperature  was  cool  and  bracing. 

The  old  village  of  Mixco  was  in  sight  before  we  reached  the  city;  sod 
on  the  left  of  the  Foad,  jnst  before  entering  the  gate,  we  found  tiie  ptaJB 
covered  with  moonds  for  a  square  mile  or  more.  One  learned  writer  od 
Guatemala  has  described  these  as  ant-hills. 

On  my  presentation  by  the  American  miniate  to  President  Buriot, 
1  was  kindly  received  and  promptly  fhrnished  with  lettera  to  the  offi- 
cials along  the  ronte  of  travel  to  Oopan.  These  letters  were  signed  hr 
the  President,  and  secured  me  every  assistanoe  possible  on  tiie  Dip. 
Under  the  strong  adminiatration  of  Barrios  I  journeyed  in  perfect  se- 
curity along  the  road  where  annoyance  anddanger  so  beset  Mr.StepheH 
in  the  olden  time. 

On  the  IStb  of  January  I  left  Guatemala  for  Oopan  at  midday  widi 
an  arriero,  and  rode  as  far  as  San  Jos4,  on  the  Zacapa  road.  The  vaf 
was  through  a  barren  hill  conntry,  some  5,000  feet  above  the  sea.  Era- 
green  somb-oaks  and  pines  were  the  predominating  trees.  The  gtdoff- 
cal  formation  was  volcanic,  with  tufa  and  lava  showing  in  the  cute.  Jost 
before  reaching  the  stream  at  ^av^o,  3  miles  short  of  San  Jos^  a  vein 
of  obsidian  was  seen  croaaing  the  road-bed,  and  the  sharp-edged  tof- 
ments  of  the  bright  and  cutting  iztli  scattered  around  doubtless  gan 
its  name  to  the  neighboring  village.  The  read  np  the  steep  hUI  beyond 
was  paved  with  blocks  of  stone,  probably  the  work  of  colonial  times. 
At  several  points  along  the  road  are  standing  in  good  preservstii» 
staunch  monuments  of  Spanish  work  in  the  shape  of  stone  bridges,  hi^ 
over  ravines  whose  insignificant  streams  suggest  no  idea  of  the  foriou 
torrents  of  the  wet  season. 

Mr.  Stephens*  gives  a  beantiM  desctiptiou  of  the  park-like  appcw- 
auce  of  the  environs  of  San  Josd.  Alas,  the  gloiy  has  departed,  and 
left  rather  barreu-lookiug  hills  snrronnding  a  wretched  hamlet^  whow 
inhabitants  live  on  the  travelling  public  and  the  trains  of  males  »d 
muleteers.  1  dismounted  at  the  door  of  mine  inn,  every  bone  radanc 
with  fever,  tumbled  into  a  hammock,  vid  took  a  drink  of  brandy  asd 
twenty  grains  of  qninine.  Two  stalwart  and  rather  fine-lookiug  yoasf 
ladiea  kept  the  establishmentr,  but  one  was  married  and  the  other  wu 
pock-marked.  Later  a  yonng  bride  and  groom  stretched  their  bed, 
consisting  of  a  raw-hide,  on  the  ground.    The  dogs  and  hogs  shoved 
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my  hammock  from  side  to  side  in  qoemloas  Boarcti  for  a  comfortable 
resting-place,  finally  leaving  me  to  the  fever  and  the  fleas. 

At  6  o'clock  next  morning  we  sallied  oot  on  a  most  pleasant  road,  fol- 
lowing the  crest  of  a  ridge  with  valleys  falling  away  on  either  side. 
Kear  the  road  the  milpat  or  patches  of  Indian  com  floorished.  Far 
away  on  the  right  were  the  monntains  toward  Hondaras,  and  on  the 
left  beyond  the  valley  of  the  Motagaa  rose  the  giant  range  of  the  Vera 
Paz.  About  8  miles  from  San  Joa6  we  came  to  the  edge  of  the  plateaa, 
and  descended  by  a  zigzag  trail,  among  masses  of  limestone  and  blocks 
from  the  overlying  basalt,  to  a  tribntary  of  the  Motagna.  Beyond  this 
Fvente  del  Monte  for  many  miles  the  bills  were  barren.  Then  the  deso- 
lation was  varied  by  valleys  at  intervalR,  each  with  its  small  and  miser- 
able village.  At  one  of  these  we  stopped  and  had  a  good  breakfast  of 
corn-cakes  {tortillag),  beans,  and  eggs.  After  breakfast  took  a  lazy  swing 
in  a  hammock  nntil  12  u.,  and  then  five  hoars  to  Gnastatoya,  where  Mr. 
Stephens  had  hisfirstezperiencein  robber hoQtiog.  That  night  brongbt 
the  iQxnry  of  a  raw-hide  bed,nntiI4  A.  M.,  when  we  started  again.  About 
2  miles  more  and  we  descended  into  the  call^ou  of  Onastatoya,  a  pass 
for  d  miles  throngh  a  dismal  gorge  with  steep  hills  or  ravines  on  each 
side,  where  in  the  olden  time  the  robber  conld  attack  with  impnnity  and 
retreat  with  security,  laughing  at  any  attempted  parsnit.  It  is  when 
riding  along  snch  a  road  in  the  hoar  before  daybreak,  with  an  old  arriero 
vho  at  each  dark  thicket,  or  sharp  torn,  or  silent  cross,  recalls  a  deed 
of  blood  enacted  here  in  other  days,  that  one  feels  inclined  to  pardon 
certain  little  irregularities  so  long  as  a  strong  government  keeps  its  hand 
at  the  throat  of  the  robber. 

At  half  paet  9  we  reached  Casagnastlan,  and,  riding  np  to  the  best- 
looking  honse  in  the  village,  were  politely  received  by  a  mestizo  lady. 
A  few  minntes  later,  hearing  the  appellation  doctor  from  my  arriero, 
she  marched  me  right  in  to  see  her  hidalgo  who  was  sofFering  with  liver 
and  spleen.  Resnlt,  a  superb  breakfast  of  beans,  eggs,  chicken,  rice, 
and  tortillas. 

At  dark  we  entered  the  miserable  village  of  Eiote,  and  were  directed 
to  a  stopping- place  where,  in  answer  to  inquiries,  we  were  assured  that 
there  was  no  bed,  no  supper,  no  feed  for  the  males,  but  there  was  a  shed 
where  my  hammock  might  be  ewnng  among  pigs  and  dogs  and  squall- 
ing brats.  The  arriero  then  started  oat  to  find  a  handle  of  fodder  at 
one  hoose,  an  egg  at  another,  and,  strange  to  say,  some  coffee  at  a  third. 
Before  day  next  morning  a  girl  started  a  fire  and  made  cofi'ee.  Her 
beau  crawled  out  from  somewhere  looking  disgusted  and  miserable,  and 
stood  around  rubbing  his  eyes  to  see  that  there  was  no  flirting  with  the 
stranger. 

At  9.30  a.  m.  on  this  the  21st  of  January  we  arrived  at  Zacapa.  The 
Toad  during  the  morning  had  been  along  the  valley  of  the  Motagua,  paet 
more  fireqnent  and  larger  villages.  Just  before  entering  the  town  we 
crossed  the  Rio  Zacapa,  a  stream  of  interest  to  me,  as  it  has  the  Bio 
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Copan  for  a  tributary.  The  river  at  that  time  was  some  40  yards  wids 
and  6  iachea  deep,  where  it  goes  in  rapids  over  a  bar  at  the  ford.  Above 
and  below,  the  width  and  depth  are  greater.  After  passiog  some  strong 
rapids  it  empties  into  the  Motagaa,  abont  3  miles  lower.  Some  10  or  13 
miles  from  Zacapa,  Gnalan  is  sitaated  on  the  Motagaa,  at  the  bead  of 
navigation  for  boats  of  large  size. 

At  Zacapa  I  was  kindly  received  by  Mr.  Thomas  Payne,  an  EngM 
merchant,  who  assisted  me  in  secaring  moles  and  a  gaide  for  CopuL 
We  started  early  next  morning  and  kept  np  the  river,  leaving  the  road 
to  Ofaiqnimnla,  and  following  a  trail  which  gradually  ascended  seme 
1,500  feet  to  a  peak  overlooking  the  valley  of  Zacapa  on  one  hand,ud 
on  the  other  giving  a  fine  view  of  the  more  distant  Chiqaimota.  At  tbe 
foot  of  this  hill,  toward  the  latter  town,  was  the  junction  of  the  riven 
Chiqoimala  and  Joco  tan,  forming  the  Bio  Zacapa.  Turning  and  foUoviDg 
the  ridge  in  a  northeasterly  direction  for  awhile  we  changed  our  ooone 
again,  and,  descending,  came  to  the  bank  of  the  Bio  Jocotan  atthefoot 
of  the  rapids  opposite  the  Feligro  Negro.  The  latter,  a  cliff,  is  the  esd 
of  the  monntaia  which  separates  the  valleys  of  Joootfui  and  Ghiqnimnla. 
It  is  a  sheer  wall  of  rock  between  2,000  and  3,000  feet  high,  and  well 
deserves  the  name  Black  Danger.  At  this  point  my  hope  of  ntilitiDe 
the  river  for  transportation  of  the  Copan  stataes  was  at  once  dispelled. 
For  2  miles  it  mshes  through  a  narrow  and  tortnons  channel  which  it 
has  cnt  in  the  rock,  and  the  lightest  canoe  could  not  have  passed  at  tbe 
time  of  my  visit. 

It  is  reported  that  occasionfdly  during  the  wet  season  canoes  pan 
successfully,  but  I  doubt  whether  even  then  they  can  make  the  passa^ 
loa^led.  The  rugged  character  of  the  hills  forces  the  trail  down  to  the 
bank  here,  and  we  had  to  follow  the  river  some  4  or  5  miles  nntil  dor 
of  the  pass,  then  began  to  ascend  again.  These  old  Indian  trails  woe 
famons  for  following  the  crest  of  the  ridge,  and  frequently  there  was 
barely  room  for  our  sore-footed  mnles,  the  ground  sometimes  £^liii{ 
away  abruptly  on  both  sides.  At  midday  we  were  well  above  t^e  eloodi. 
At  lower  points  the  gusts  of  wind  would  occasionally  bring  op  a  tigU 
cloud,  and  for  a  few  minutes  we  would  be  enveloped  in  fog  and  mist; 
rain.  We  were  some  S,000  feet  above  the  village  and  valley  of  Joootu 
on  the  opposite  side  of  the  river.  From  that  point  of  view  it  was  tbe 
loveliestvalley  I  had  ever  seen — a  garden  of  milpeu  or  patches  of  Indiu 
com  and  sagar-cane,  and  in  some  places  coffee,  on  the  hills.  Cultivated 
land  could  be  seen  to  the  very  mountain  top  wherever  a  bit  of  ground  bad 
been  found  not  too  steep  for  an  Indian  to  stand  on.  This  region  geU 
much  of  the  moisture  borne  on  the  winds  which  are  tamed  away  boa 
•  Zacapa  by  the  monntains  northeast  of  that  town.  During  the  dry  aeasoD 
the  people  of  Zacapa,  stifling  In  heat  and  dnst,  can  look  op  and  see  tbe 
crest  of  the  ridge  veiled  in  mist,  white  cool  showers  occasionally  oome 
part  of  the  way  down  the  hills  and  then  fade  away  in  the  fooe  of  the 
brazen  valley. 
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On  the  hills  we  were  crossing  there  were  scattered  snperb,  tall  picea, 
apparently  the  yellow  piue  of  the  United  States,  and  a  great  portion  of 
the  land  was  clothed  in  fine  grass,  which  was  supporting  good  cattle. 
Winding  our  way  down  again  we  came,  at  dusk,  to  a  village  of  ten  or 
fifteen  houses  perched  half  way  np  the  moantain-side  and  rejoicing  in 
the  name  of  Matazano.  An  Indian  dialect  was  spoken  by  the  inhabit- 
ants, bnt  a  man  was  fonnd  wfao  understood  Spanish,  After  visiting 
half  the  houses  and  considerable  negotiation  penuissioa  was  obtained 
to  swing  my  hammock  under  a  shed,  where  I  shivered  in  the  raw,  north- 
east wind  all  night  We  had  three  eggs  and  a  tortilla  for  supper  and 
the  same  for  breakfitst  next  morning.  Early  in  the  morning  we  de- 
scended by  a  steep  and  dangerous  trail  to  the  river  at  the  pass  between 
Jocotan  and  Copan.  Here  again  was  a  wild  rush  of  water  for  2  or 
3  miles  through  a  narrow  and  tortnous  channel  with  immense  bowl- 
ders strewn  along  its  coarse.  The  river,  here  known  as  the  Ooi>an, 
flows  through  a  narrow  valley  of  more  fertile  land.  Vegetation  was 
richer ;  in  some  places  irrigation  was  practised,  and  some  fine  cattle  were 
noticed.  In  the  afternoon  we  crossed  a  slight  ridge  clothed  in  pines 
and  descended  to  the  village  of  Oopan. 

The  night  was  spent  in  the  village,  and  next  momiug,  Jannary  24, 
the  ruins  one  mile  east  were  visited.  My  instructions  to  determine 
whether  the  Copan  River  could  be  used  for  transportation  had  been  car- 
ried out,  and  then  it  was  my  daty  to  retorn  to  San  Jos^  and  catch  the 
Bteamer  of  the  4th  of  February  for  Costa  Bica,  if  possible.  I  therefore 
concluded  to  spend  only  one  day  here  walking  aronnd  the  ruins,  and  by 
an  occasional  critical  comparison  of  some  object  with  the  representa- 
tion given  in  incidents  of  travel  in  Central  America,  Chiapas,  Emd  Yuca- 
tan, testing  the  work  done  by  Stephens  and  Oatberwood. 

Along  the  road  fh)m  the  village  to  the  ruins,  antiquities  are  scattered 
and  tlie  dense  forest  on  cither  side  is  witbont  doubt  the  keeper  of  great 
archteological  treasure.  Once  at  the  village  of  Copan  any  native  will 
give  the  locality  of  the  ruins,  and  once  there,  no  guide  i^  needed  but 
Stephens.  The  thoroughness  of  the  work  done  by  Stephens  and  Uather- 
wood  has  been  confirmed  by  sabseqnent  visitors  and  is  a  lasting  rebuke 
to  the  imperfect  methods  of  most  investigators.  There  ia  one  curions 
mistake,  made,  probably  in  copying  notes — Stephens'  plan  of  the  ruins 
is  turned  aronnd,  and  the  north  side  is  marked  south.  With  the  excep- 
tion of  these  two  errors  the  work  of  description  and  illustration  is  ad- 
mirable. 

Passing  the  statue  O  we  struck  the  temple  at  the  northwest  comrar. 
Where  we  ascended,  near  D,  the  steps  were  16  inches  high  and  17  wide, 
in  blocks  of  stone.  We  descended  into  the  court  at  U.  In  the  north- 
west comer  were  two  vases  in  the  shape  of  human  beads,  ornamented 
fantastically,  and  with  bowls  9  inches  in  diameter  and  6  inches  deep. 
These  are  probably  the  heads  which  Stephens  says  were  turned  over  and 
partially  buried.    The  colossal  head,  figured  on  page  143,  was  in  the 
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same  poaition  leaniog  agaiast  a  tree,  and  after  tliirty-two  years  there 
vas  very  little  change  in  the  relative  size  of  tree  and  head.  AA«r  ex- 
amioing  Qie  veutana  and  asceodlDg  the  wall  overlooking  the  river,  we 
pnrsaed  the  passage  T  and  returned  by  A.  The  drawiog  of  the  altar 
is  excellent.  I  made  a  close  examination  of  the  hieroglyph  in  the  npper 
right-hand  comer  of  the  side  represented  at  page  111,  and  foond  the 
drawing  exact  except  that  there  are  thirteen  knobs  instead  of  tbe 
twelve  given  by  Oatherwood.  Again,  the  characteristic  prominence  of 
the  glabella,  whence  the  nose  and  forehead  sloped,  forming  an  obtuse 
angle,  is  not  safflciently  marked  in  the  drawings.  In  other  instances  the 
minor  details  were  hardly  worked  oat  with  sufficient  miuateness,  a  de- 
fect which  was  probably  unavoidable  in  dealing  with  such  a  mass  of 
minnte  and  intricate  ornamentation.  The  bold  freedom  of  the  scalp- 
tore  is  its  most  striking  feature,  and  in  some  cases  the  nndercnttJDg 
leaves  the  ornamentation  treei,  and  several  inches  from  the  mass.  The 
legs  of  some  of  the  large  figures  are  nearly  free.  I  was  prepared  to  see 
good  work  becaose  of  my  foitb  in  Stephens,  but  the  boldness  of  it  vraa 
beyond  my  expectation,  and  bad  to  be  seen  to  be  appreciated.  Tbe 
figures  in  some  places  had  been  mutilated.  Tbe  lip  of  that  shown  oa 
page  136  bad  been  broken  and  the  chin  broken  off.  Tbe  face  looks  ont 
from  a  snake's  month.  About  60  feet  northwest  of  6  was  the  head  of  a 
large  serpent,  lying  with  other  fragments  at  the  foot  of  the  slanting  waU. 
In  front  of  it,  lying  on  the  ground,  was  a  tablet  in  fonr  sections.  Tbe 
figure  on  it  is  looking  over  tbe  right  shoulder  towards  the  head  of  tbe 
serpent.  In  the  right  hand  is  something  spherical,  possibly  a  head, 
which  is  apparentiy  offered  to  the  serpent.  There  were  two  other  tab- 
lets similar  to  this,  the  three  with  the  serpent  head  forming  a  square. 
Tbe  fignra  on  the  tablet  is  seated  cross-legged,  with  a  plumed  turban,  a 
mask,  a  necklace  suspending  a  gorget,  and  a  belt  fastened  in  front  nitb 
a  circular  gorget. 

The  statue  C  is  12  feet  high,  4  across  the  from  and  3  feet  thick. 
Back  of  E,  half  way  up  tiie  side  of  the  pyramid — if  it  may  so  be  called 
— the  stones  were  in  position  and  cut  to  form  a  smooth  incline,  the  snr- 
foce  of  which  is  covered  with  hieroglyphs. 

We  readily  found  all  the  large  statues  mentioned  by  Stephens  except 
that  at  S,  shown  opposite  page  161.  Id  1S39  it  was  buried  nearly  oat 
of  sight,  and  I  had  no  time  to  make  a  thorough  search.  In  tbe  deep 
cuttings  OD  some  of  tbe  statues  were  still  remains  of  red  paint  This 
was  in  positions  protected  from  san  and  rain,  and  iu  such  a  climate 
will  probably  last  indefinitely. 

About  a  mile  west  of  the  temple,  in  tbe  village  of  Gopan,  is  a  moaDd 
some  40  feet  high,  at  tbe  west  base  of  which  are  two  altars  with  glypbs, 
&C.  One  of  them  has  figures  similar  to  those  on  the  altar  at  A.  On 
the  south  side  is  a  double  row  of  glyphs  in  the  middle,  with  two  bo- 
man  figures  on  each  side  facing  in.  On  both  east  and  west  sides  are 
four  figures  in  profile  sitting  cross-legged  and  fadng  south,  apparently 
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followers  of  those  first  described.  The  north  side  has  a  perpendicniar 
TOW  of  glyphs,  on  each  side  of  which  is  one  figure  sitting  facing  in 
and  offering  something  having  the  appearance  of  a  head,  jnst  as  on  the 
tablets  in  &ont  of  the  serpent's  head  at  the  temple.  These  figores  had 
the  characteristic  large  noses  and  retreating  foreheads,  with  prominent 
glabellte.  Their  ornaments  are  necklaces,  cnff-iike  bracelets  and  ank- ' 
lets,  and  proftise  plames  in  the  tnrban-like  headdresses.  Those  on  the 
sides  have  each  in  his  hand  something  like  a  sheaf  of  wheat.  On  the 
top  of  the  altar  are  other  flgnres  and  hieroglyphs. 

The  rains  were  visited  by  Mr.  Alfred  P.  Mandsley  in  1881.  After 
photographing  many  of  the  objects,  he  testified  to  the  excellence  of  the 
work  of  Stephens  and  Oatherwood.  I  am  snre  that  work  will  not  be 
Improved  on  nntil  a  party  with  apparatus  for  photographing  and  tak- 
ing casts  goes  there  to  stay  at  least  two  months.  Snch  a  party,  by  in- 
telligent exploration  of  the  neighboring  forest  as  well  as  the  ground 
already  known,  might  secure  an  ^normons  amount  of  material  in  a 
shape  to  be  forever  safe.  If  the  hieroglyphs  of  Central  America  are 
ever  to  be  deciphered  it  is  of  the  atmost  importance  that  every  avail- 
able specimen  should  be  photographed  and  cast  before  the  hand  of  igno- 
ranee  or  time  renders  their  correct  representation  impossible.  HerA  are 
the  walls  of  a  pyramid  covered  with  inscriptions,  altars,  andstatnes  with 
hnmaa  figures  and  hieroglyphs,  illnstration  and  text,  and  the  study  of 
the  one  must  assist  in  nnraveling  the  mysteries  of  the  other.  Some  of 
the  monoliths  have  fallen  in  the  last  thirty  years;  others  have  been 
mutilated  by  the  ignorant  native,  who,  with  a  careless  swing  of  his 
maekeU,  knocks  the  nose  off  a  statue  to  see  if  it  breaks  easily. 

The  load'can  be  made  sufficiently  good  forcarts  to  Jocotan,  thence  to 
Ohiquimula,  Zacapa,  and  Gualan.  At  the  last-  place  we  meet  large 
bonyot  and  transportation  to  the  sea. 

According  to  Mr.  McGee,  of  San  Jos^,  who  has  been  for  years  engaged 
in  hauling  in  this  country,  a  cart  will  carry  one  ton,  a  wagon  two. 
Therefore  one  of  the  large  statues  12  by  4  by  3  feet  cut  into  two  pieces 
might  be  transported  on  wagons,  and  cut  into  four,  on  carts.  Two  of 
the  finest  statues  are  fallen,  one  of  which  is  broken  just  in  half. 

From  Copan  to  Izabal  $3  is  the  hire  of  a  pack-mule  carrying  200 
pounds.  From  Izabal  there  is  a  small  stoamer  which  connects  with  the 
Kew  Orleans  line  at  Livingstone.  Again,  at  less  expense  the  objects 
might  be  transported  by  pack -mules  to  Gualan,  and  there  embarked  for 
the  sea.  Thus  might  be  removed  a  large  nnmber  of  small  objects, 
blocks  on  which  are  hieroglyphs,  &c 

By  using  some  discretion  a  camp  might  be  selected  near  Oopan,  where 
a  party  conld  safely,  if  not  comfortably,  spend  the  months  of  February, 
March,  and  April. 

The  land  in  the  valley  seemed  fertile,  and  a  field  of  fine  tobacco  ex- 
tended np  to  the  west  wall  of  the  temple.  Fruit  was  scarce,  and  pines 
grew  close  down  to  the  valley.    The  last  night  of  my  stay  I  awoke  in 
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the  wee  small  boars,  chilled  throngh.  The  oortlieast  wind  bore  a  cold 
mist,  almost  a  drizzUug  rain.  After  dressing  I  wrapped  myself  in  a 
blanket  and  again  turned  into  my  thick  canvas  hammock,  only  to 
shiver  nntil  daybreak.  We  left  Gopan  early,  and  ascending  the  ridge, 
looked  back  to  see  the  valley  a  lake  of  fog,  above  the  snrface  of  wUch 
the  temple  and  the  monnd  in  the  village  rose  like  islands.  This  ridge 
IB  of  the  same  rock  as  the  statues,  a  soft,  whitish  trachyte,  which  hardens 
on  exposure  to  air  and  snn.  It  may  have  been  worked  easily  with  flint 
implements. 

After  passing  the  Hondnras  line  we  left  the  valley,  and  tnmed  to 
the  right,  ascending  by  a  zig-zag  trail.  Near  the  crest  of  the  ridge  we 
struck  the  road,  so-called,  between  Jocotan  and  Oualan,  and  kept  it 
through  the  pass  and  down  the  other  side.  The  pines  on  the  south  side 
became  more  lofty  and  scattered  until  near  the  top  they  were  almoetaa 
thill  aa  on  a  lawn,  the  shadft  not  being  dense  enough  to  interfere  with  » 
rich  growth  of  grass.  Suddenly  tliia  vegetation  gave  way  to  dense 
forest  matted  with  creepers.  In  place  of  the  pines  were  innumerable 
varieties  of  tropical  and  semi-tropical  trees,  their  leaves  dripping  with 
water  fh>m  the  mist  The  road  was  miry,  and  the  banks  were  graced 
with  ferns.  We  bad  crossed  the  crest^  and  were  seeing  the  effects  of 
the  moistnre-taden  northeast  "  trades." 

Along  the  road  at  short;  intervals  we  met  parties  of  Indians  canytng 
heavy  loads  of  com  or  other  merchandise  on  their  backs,  with  hands 
across  their  foreheads,  the  loads  resting  on  their  hips.  Down  hilloron 
the  level  they  go  in  a  shambling  trot,  and  make  better  time  over  tlie 
mountain  roads  than  tlie  mules  do.  Over  a  great  part  of  the  repabUa 
the  mail  ia  carried  by  Indians  on  foot.  I  was  assored  that  by  fbUowing 
more  difficult  but  shorter  trails,  they  made  the  trip  fittm  Gopau  to  Z»- 
capa  iu  a  day.  It  took  me  a  day  and  a  half  and  Mr.  Stephens  three  and 
a  half. 

About  10  o'clock  the  morning  after  leaving  Copan  we  reached  tlw 
crest  of  the  ridge  east  of  Zacapa.  As  usual  it  was  enveloped  in  thick 
mist,  almost  a  rain.  The  trees  were  fpant  pines,  draped  in  gray  moss, 
and  ferns  were  abundant.  Descending  a  little  we  came  to  the  lower 
etlge  of  the  canopy  of  mist,  and  looking  out  from  under  this  cnrtain,  we 
bad  the  valleys  of  the  Motagna  and  Zaoapa  in  full  view.  Beyond  was 
the  great  range  of  the  Vera  Paz  iu  blue  with  strata  of  white  donda 
along  the  sides.  Around  us,  all  save  the  moss  was  green,  and  the  feioB 
were  dripping  with  moisture,  while  we  looked  through  the  vistas  of  the 
pines,  with  their  festoons  and  streamers,  at  the  scorched  and  glittering 
valley  below.  We  were  standing  under  the  edge  of  the  clouds,  and  \tm 
than  6  miles  away  the  vegetation  was  parched  and  the  leaves  were  gray 
with  dust. 

I  was  in  the  Oity  of  Guatemala  on  the  evening  of  the  29th,  and  speot 
next  day  there.  The  collection  of  antiquities  in  the  Mnseo  Nacional  was 
insignificant.    I  uoticed  the  two  tripods  of  the  Luna  ware  described 
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ia  Arche&ological  Researches  in  yicaragna;*  there  was  do  indieatioD  of 
their  origio. 

Mr.  Edwin  Bockstroh,  proressor  in  the  Institute  KaciODal,  vas  work- 
ing io  Indian  philoloE;  with  Bereodt  at  the  time  of  his  death,  and  is  prose- 
cuting stndiea  from  which  maoh  may  be  expected  hy  anthropologists.  In 
1S81  be  made  a  trip  tbrongb  the  Peten  and  into  the  hitherto  unexplored 
country  of  the  Lacandooes.  He  found  them  spealUng  a  dialect  of  the 
Maya,  and  his  Maya  interpreter  from  Peten  had  no  difficulty  in  nnder- 
standing  their  language.  Mr.  Bockstroh  discovered  some  ruins  which  he 
called  Mench6,  which  were  afterward  visited  by  Mr.  Mandsley.  M. 
Ghatnay  found  the  latter  there.  The  ecstatic  Frenchman  was  in  rap- 
tures, and  dubbed  poor  Mench^  "Iiorillard  City." 

Mr.  Bockstroh  told  me  the  Lacandones,  or  rather  more  than  half  of 
them,  had  the  peculiar  profile  of  Copan  and  Palenque — large  nose,  prom- 
inent glabella,and  retreating  forehead.  This  gentleman  presented  for  the 
Smithsonian  a  fine  specimen  of  pavo  real,  whose  habitat  he  informed 
me  is  between  the  Motagua  and  Zucatan,  in  the  Vera  Paz  and  Peten, 

The  afternoon  of  February  1  I  rode  30  miles,  from  the  Escuintla  to 
the  princely  estate  of  Don  Manuel  Herrera,  Fantaleone,  and  next 
morning,  in  company  with  my  host,  proceeded  some  3  miles  farther,  to 
Santa  Lucia.  It  is  northwest  of  Escuintla,  atiout  the  same  distance  from 
the  sea,  and  In  a  region  of  similar  topography.  We  found  that  the  best  of 
theobjecta  mentioned  byHabel  had  been  removed  to  Berlin.  Still  several 
remained  on  and  around  a  low  mound.  At  one  point  were  yet  to  be 
seen,  in  situ,  blocks  of  stone  forming  steps  up  the  side  of  the  mound. 
These  were  0  inches  high  and  18  inches  wide.  Most  of  the  scalptures 
were  in  hard  black  lava.  No.  9t  was  in  granite,  as  were  two  or  three 
blocks  in  the  steps.  I  was  informed  that  there  was  no  granitic  forma- 
tion in  this  neighborhood. 

The  drawings  of  Habel  were  found  to  be  good  representations  of  the 
objects  remaining.  The  dra^rtng  of  ISo.  7  was  excellent.  !Nos.  10  and 
11  were  good;  16  and  17  well  drawn,  except  that  details  were  not  sof- 
flciently  worked  out.  No.  18  was  not  well  drawn.  These  sculptures 
are  in  very  low  relief. 

Returning  to  Pautaleone,  I, examined  the  figures  which  are  mounted 
on  the  wall  around  the  fountain.  Facing  the  house  on  the  opposite 
side  of  the  fountain  is  one  in  hard,  black  basalt,  50  Inches  high,  43 
inches  wide,  and  9  thick.  It  is  a  head  with  tnrban  and  plumes,  the 
whole  overtopped  by  a  crest,  which  arches  over  to  the  front  and  ends 
in  a  fringe  of  tassels. '  There  were  large  earrings ;  a  gorget  was  sus- 
pended under  the  chiu  by  a  necklace.  A  fillet  was  on  the  brow  at  the 
edge  of  the  turban.  On  the  turban  was  a  ribbon  knotted  in  front,  and 
above  this  a  mask  or  ornament  in  shape  of  a  face.    Above  were  broad 

'ArclinoIogicalReBearoheHinNicaTBgaa;  SmithBonianContribations to  Knowledge, 
Ho.  383,  page  20. 
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Haacas.  From  near  Matitia  to  and  bej-ond  Laa  Hnacas  are  cats  and 
other  remains  of  an  old  road  supposed  to  antedate  the  conqnest. 
Along  its  rente  cane  and  pita  grows,  marking  its  trail  throngb  forests, 
up  and  down  bill,  iu  stmight  lines,  instead  of  the  zigzag  for  easier 
grades,  as  wontd  have  been  the  case  with  Spanish  roads.  This  road 
was  like  those  in  the  monntatna  of  Guatemala  in  their  propensity  to 
follow  the  crest  of  the  ridge. 

The  next  morning  three  men  were  set  to  work  excavating  at-a  point 
on  the  road  to  Matina,  about  200  yards  from  the  honso  of  Angela 
Garrillo,  where  irregalar  piles  of  stones,  forming  elevations  of  2  feet  in 
height  indicated  huaeoB,  Near  the  sorfaoe  there  were  many  fragments 
of  metatea  of  great  variety  and  rollers.  At  this  point  hundreds  of  m^ata 
appeared  to  have  been  broken,  and  it  seemed  incredible  that  they 
should  bare  been  tho  resnlts  of  accidental  breakage,  bat  rather  as  if  in 
time  of  war  sudden  flight  bad  become  necessary  and  articles  too  heavy 
for  easy  transportation  had  here  been  rendered  unfit  for  the  enemy^ 
use.  Near  the  sarface,  and  mixed  with  the  stones,  were  fragments  of 
the  class  attributed  to  the  Ohorategas  in  a  paper  on  Nicaragua.*  Lower 
were  fragments  of  red  painted  pottery.  At  61  inches  depth  the  hand- 
some argillite  gorget  No.  69840  was  found,  in  the  mouth  of  a  red  vase, 
No.  60811.  The  body  of  the  vase  was  in  £ragmenla ;  it  was  apparently 
a  water  jar.  The  end  of  the  gorget  showed  above  the  month.  About 
2  feet  away  and  19  iuches  lower  was  found  No.  69850,  wbidi  nnfortunately 
was  badly  broken  by  the  Macana.    On  a  level  with  that  and  within  3 

feet  was  the  celt  No .    The  small  vessels  Nos.  69827,  69828,  59829 

were  found  in  the  earth  above  the  gorgets,  and  were  probably  associate 
with  them  in  origin. 

Among  a  great  number  of  shards  there  were  none  of  Luna  waie.f 

About  a  mile  flram  OarriUo's,  near  the  honse  of  Mayorga,  were  many 
large  huacas  on  the  border  of  the  old  roadway. 

That  evening  we  returned  to  Nicoya,  and  the  next  few  days  were 
spent  in  hunting  and  interviewing  old  Indians,  always  with  eyes  and 
ears  open  for  the  green  stone  mine.  There  was  an  old  man  named  Gs. 
piritu,  livingncarNicoya,ofmnchBbrewdne8Bandnative  intellect.  He 
took  a  great  deal  of  interest  in  antiquities  and  questions  ooDcernisg 
the  old  Indians.  He  reported  that  many  of  the  old  graves  were  seven 
or  eight  vartu  deep.  A  Frenchman  who  had  spent  several  years  in 
Ohiriqni  told  me  that  the  huacat  were  similar  to  those  observed  near 
Nicoya,  Of  course,  the  ouly  possible  way  of  discovering  the  source  of 
the  jadeite  was  by  searching  the  ravines  and  cuts  while  hunting  or 
riding,  or  by  questiouing  the  old  Indian  hunters  and  rubber-men. 
Many  of  these  men  become  Interested  in  what  they  saw  I  considered 
so  important,  and  some  later  traveler  may  reap  the  reward  in  finding 
a  guide  to  the  jadeite  mine. 

•Archtelogical  Beaearchea  in  Nicar»gna,  Smitlisoaiaii  Contributioiu  to  Enotrlod^ 
tlo.383,  p.  80. 
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The  padre  and  I  made  a  trip  to  Santa  Graz  on  the  3d  of  March,  re- 
taining next  day.    We  heard  great  acconnts  of  antiquities  on  the  Facifio 

coast,  and  one  email  figure  No. was  obtained  by  purchase.    One  ' 

of  the  men  who  worked  for  me  at  Las  Hnacas  brought  Noa, , 

which  he  reported  that  he  obtained  working  at  the  same  place.    Ifos. 

were  lying  together  beside  a  skull,  and  were,  presumably, 

worn  as  a  necklace. 

With  a  party  of  about  adozen  men  the  padre  and  I  left  Klcoya  on  the 
morning  of  the  6th,  and  following  the  road  to  Matina  for  awhile,  turned 
to  thfe  right  to  Matambu,  thence  over  a  ridge  into  the  valley  of  the  No- 
sara,  and  camped  on  that  stream  at  a  place  called  Las  Cauillas,  about 
a  mile  beyond  the  ctutia  of  Bias  Lopez.  This  man  Loi>ez  had  a  great 
repntation  for  knowledge  of  the  antiquities  of  the  region,  hat  was  a 
very  sospicioas  and  surly  Indian,  and  managed  to  keep  to  himself  all 
that  he  knew  of  the  huaeaa.  Close  by  a  maogo  tree,  near  onr  camp, 
some  partial  excavations  had  been  made,  and  in  one  of  them  we  com- 
menced work.  The  first  plateau,  abo7e  the  low  grounds  of  the  river, 
was  some  25  feet  above  low  water.  In  the  edge  of  this  the  bnrials  had 
been  made,  and  the  top  of  the  grave  covered  to  a  depth  of  3  feet  with 
stones  from  the  river-bed,  the  pile  forming  a  slight  moand  now,  after 
ages  of  settling,  abont  2  feet  above  the  surface  of  the  plateaa.  These 
resembled  some  graves  seen  on  the  Madera  end  of  Oroetepec."  The  clay 
here  was  tough,  bat  not  so  hard  as  at  Las  Hnacas,  as  it  contained  more 
vegetable  matter  and  was  protected  in  the  shade  of  the  forest  In  the 
surface  soil  and  among  the  stones  were  fragments  of  pottery.  Celt  No. 
59S75  was  3  feet  below  the  top  of  the  mound,  with  the  little  vessel,  No. 
G98S3,  near  it.  In  a  neighboring  excavation  was  found  a  human  skele- 
ton and  a  celt,  No.  5d880.  A  mound  larger  than  the  others  was  some 
distance  bacb  of  the  edge  of  the  plateaa. 

Discouraged  by  sach  poor  results  for  two  days  of  work,  we  trans- 
ferred oar  camp  some  3  miles  further  up  the  stream.  Here  in  a  higher 
plateau  on  the  left  side  of  the  river  similar  piles  of  stones,  hitrtlly 
deserving  the  name  of  mounds,  were  seen  on  all  sides.  We  were  in  the 
finest  forest  I  had  ever  seen.  Apparently  not  one  of  the  magnificent 
trees  in  this  valley  had  been  cut  since  the  copquest,  except  where  for 
an  acre  or  so  in  two  places  clearings  had  been  made.  The  undergrowth 
was  scanty,  while  high  overhead  there  was  a  dense  canopy  supported 
by  snperb  columns.  The  rays  of  the  sun  touched  the  ground  at  rare  in- 
tervals, while  atnighta  star  here  and  there  peeped  through  the  foliage. 
Along  the  river  innumerable  frogs  made  night  hideous  with  their  croak- 
ing. Then  owls  and  many  night-birds  of  discordant  note,  reenforcing 
the  howling  monkeys,  joined  forces  in  the  early  night  to  convince  the 
trembling  greenhorn  that  all  the  ferocious  beaste  of  the  earth  were  as- 
sembled to  sup  on  bim.  The  mosquitoes,  which  were  vidons  the  first 
two  hoars,  suddenly  disappeared,  and  the  forest  quieted  down.  The 
■Arohffiological  B«Bearohea  in  NiMragna,  p.  44.  ^ 
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padie  led  off,  and  was  followed  l>y  first  one  Indian  and  then  another, 
with  cumtat  tales,  after  the  style  of  those  of  the  Arabian  Kights,  to 
smnse  children.  Wrapped  in  their  blankets,  one  by  one  they  ftdl  aleeq^i 
as  the  words  of  the  last  yam  died  away  in  drowsy  tones.  Don  An- 
tonio freshened  the  fire  and  peered  into  the  darkness  to  see  whether  a 
tiger  were  lurking  aroond,  then  hogging  close  his  gon  and  machete, 
sought  repose.  About  midnight  I  awoke.  The  fire  had  died  oat,  hot 
It  was  not  entirely  safe  to  stir  around  for  wood ;  there  was  the  possi- 
bility of  a  tiger  and  the  probability  of  a  sho  t  from  Don  Antonio.  So  I 
kept  quiet,  and  began  to  feel  the  %wfiil  stillness  of  a  tropical  nigbt  in 
the  forest;  th^  from  Car  away  came  the  sonnd  of  a  solemn  moan. 
Dearer  aud  nearer,  till'with  a  sigh  and  a  rustling  of  leaves  a  breath  of 
wind  passed  overhead,  and  left  the  night  as  silent  as  before. 

Again  we  were  doomed  to  bad  Inck.  We  worked  two  days  at  this 
place  carrying  the  excavation  to  a  depth  of  €  f^t  with  miserable  reonlts 
BO  far  as  securing  specimens  was  concerned,  and  as  there  seemed  nothing 
peculiar  in  the  style  ofbnrial,  as.  there  was  nothing  more  to  eat  less  than 
half  a  day's  journey  away,  we  gave  up  the  job  as  nnprofltable. 

A  few  days  later  I  made  a  trip  to  Pnnta  Arenas,  via  Bolson,  and  on 
th«  ISth  took  passage  in  a  canoe  from  Pnnta  Arenas  for  Puerto  Jesus, 
Among  the  many  delightfbl  modes  of  traveling  in  Central  America,  the 
voyage  in  thd  dug-oot  deserves  remembrance.  There  is  no  room  to 
stretch  one's  legs  under  tiie  most  favorable  circnmstanoes,-  while  on 
this  occasion  the  boat  was  loaded,  and  I  had  to  eat,  sleep,  and  be  as 
comfortable  as  I  might  for  two  days  and  a  night  on  tbetop  of  two  boxes 
that  were  not  even.  The  second  day  we  were  becalmed  at  midday  in  the 
middle  of  the  gulf,  with  not  even  a  fleecy  clood  between  us  and  the  son. 
Then  in  the  afternoon  a  stormy  breeze  sprang  up  and  we  were  driren  in 
on  the  rooky  coast  of  Ohira  and  had  to  drop  our  anchor,  alai^  stone,  to 
keep  from  going  ashore.  There  we  lay  within  20  feet  of  the  rocks  Mt- 
bing  and  bouncing  airound  so  we  coald  hardly  sit  np,  for  six  or  dgfat 
hours,  till  the  weather  moderated.  About  midnight,  the  second  ni|^t 
we  reached  Pnerto  Jesus,  the  port  of  Xicoya,  at  the  head  of  an  ettero, 
which  can  only  be  navigated  by  canoes  at  high  tide.  The  rest  of  the 
night  was  spent  on  a  raw-hide  stretched  on  the  ground,  with  mosqnitoei 
for  company,  fiext  mot-ning  on  a  hired  mole  some  12  or  15  miles  to 
Nicoya, 

The  neighborhood  of  Santana  was  visited  on  the  18th.  There  was  n* 
lack  of  hwuas  as  indicated  by  the  low  mounds  scattered  over  the  conntry. 
On  the  northern  slope  of  the  ridge  between  Xicoya  and  Santana  then 
is  a  round  top-hill,  from  which  is  a  fine  view  over  towards  the  Tem- 
pisqoe  and  the  head  of  the  gulf  to  the  line  of  volcanoes  in  the  distaooe. 
On  this  hilltop  the  huacas  were  marked  by  large  stones,  onder  which 
the  relics  were  found  at  a  depth  of  3  to  6  feet  The  burials  in  the  val- 
ley seemed  similar  to  those  at  Las  Huacas  and  Las  OarriUos. 

Sunday,  the  19th,  was  the  feast  day  of  the  patron  ssdnt  of  the  harrU 
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of  Las  Haacas,  and  I  visited  it,  arriving  before  sanset.  There  were  sixty 
or  seveoty  Datives  preeect,  the  goests  of  the  family  of  Carrillo,  who  fed 
them  well  and  fdrnisbed  wine  of  the  coyal  palm  as  a  beverage.  Dancing 
and  singing  were  kept  np  to  a  late  hour,  the  padre  as  asnal  contriba- 
ting  his  share  towards  the  merry-making. 

Kext  moming  the  padre  and  I  with  two  men  started  on  the  traO 
nsed  by  robber-men  between  Las  Haacas  and  the  Bio  Oro.  A  horae 
had  never  been  over  this  trail,  and  it  required  an  expert  gnide  to  follow 
it.  The  padre  and  I  were  monnted,  and  were  preceded  by  the  men  who 
trimmed  a  way  for  as  with  their  machetes.  For  the  first  two  hoars 
.  we  were  on  the  plateaa  of  Las  Hoacas  between  2,000  and  3,000  feet 
above  the  sea.  In  the  bed  of  a  stream  called  Balto  de  los  Peiros,  where 
it  was  crossed  by  the  trail,  there  was  a  bowlder  of  hard  basalt  nearly  2 
feet  in  diameter,  on  one  side  of  which  there  were  eight  parallel  grooves 
ap  and  down,  the  widest  and  deepest  of  which  was  just  of  the  width  of 
an  ordinary  celt.  The  incline  of  this  side  was  aboat  76<3.  I  repeatedly 
noticed  celts  which  had  apparently  been  sharpened  after  use,  and  brieve 
that  this  was  a  grindstone  for  that  purpose. 

From  the  edge  of  the  platean  there  was  a  steep  break  to  the  small 
Bio  Medio,  some  1,600  or  more  feet  below.  Off  to  the  right  there  was 
a  sheer  wall  over  the  edge  of  which  poured  a  small  stream.  The  In- 
dians claim  3,000  feet  for  this  fall,  and  it  apparently  was  several  hnn- 
dred,  the  water  breaking  into  mist  towards  the  bottom.  We  descended 
along  the  edge  of  ridge,  dismounted,  and  the  poor  horses  slid  a  good 
part  of  the  way  on  their  haonehes,  one  man  leading  and  another  driving. 
After  reaching  the  stream  we  kept  the  bed  of  it;  most  of  the  way  the 
horses  were  led,  and  slipped  and  stumbled  over  the  bowlders  as  best 
they  might  Occasionally  short  cats  were  taken  across  bends,  which 
were  particularly  ei\}oyed  by  me.  In  the  moming  while  tiding  to  asoend 
a  steep  bank  my  horse  fell  back  and  rolled  over  into  the  stream  below. 
The  stirmps  were  narrow  and  I  conld  not  f^ee  one  foot,  and  in  the 
straggle  my  foot  was  hurt  so  that  I  could  not  wear  a  shoe;  so  when  in 
the  afternoon  I  bad  to  walk  through  these  woods  without  a  shoe,  travel- 
ling was  anything  but  pleasant  At  last,  late  in  the  afternoon,  the  guide 
stopped  at  a  camping  ground  after  the  most  terrible  trip  in  my  expe- 
rience. In  the  bed  of  this  river  Medio,  a  tribatary  of  the  Oro,  black 
basalt  formed  the  rock  with  veins  of  quartz.  Bight  in  onr  camp  were 
killed  an  otter,  a' jMvon,  and  two  pavos.  There  were  tracks  of  deer,  * 
tapir,  and  tigers.  Below  Uie  camp  green  quartz  appeared  in  the  rock 
of  the  bed  of  the  stream.  Daring  the  day  fragments  of  pottery  were 
noticed  several  times  where  slight  washes  had  occurred,  or  in  the  banks 
of  ravines.  My  coach  was  of  palm  branches  on  the  solid  rock.  About 
1  a.  m.  next  moming  I  was  awakened  by  the  swaying  or  horizontal 
motion  of  what  I  supposed  a  solid  bedstead ;  the  trees  were  waving  in 
that  not  onnsnal  occurrence,  an  earthquake.  An  hour  and  a  half  later 
there  was  another  shock. 

H.  Mis.  26 52  ^-  I 
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At  6.30  A.  H.  we  Started  again,  and  in  two  hours  of  more  pleasant 
travel  reached  the  Bio  Oro  at  the  month  of  the  Bio  Medio,  where  we 
breakfaiited  in  style  on  pavo  and  cameronet.  Between  noOD  and  6  p. 
m.  the  descent  of  the  Oro  was  made  to  tlte  head  of  tade-water,  within  a 
mile  of  the  sea. 

The  valley  of  the  Bio  Oro  was  narrow,  with  hills  or  mountains  clo« 
up  od  either  side.  As  with  all  these  streams  dnring  the  dry  season,  the 
water  occapied  bat  little  of  the  broad  bed,  and  we  had  rather  a  good 
roadway  and  excellent  sites  for  camps,  the  banks  famishing  grass  fw 
tlie  horses. 

The  tide  was  low  enough  at  10  o'clock  on  the  22d,  and  we  went  to  tlie 
month  of  the  river.  On  the  beach  were  a  few  pebbles  of  Eurgillite  as  the 
nearest  approach  to  jadeit«.  I  had  made  the  trip  across  the  peninsula 
of  Nicoya,  carefbUy  examining  the  rock  at  every  opportonity,  follow- 
ing the  bed  of  the  stream  almost  continnonsly  from  the  divide  to  the 
sea,  only  to  be  disappointed  once  more. 

A  guide  from  Kicoya,  who  was  to  pilot  na  from  this  point,  arrived 
about  noon,  but  as  the  roate  lay  for  some  distance  mostly  along  tlie 
beach,  we  were  constrained  to  retnm  to  oar  camp  and  pass  another 
night  there.  A  start  was  made  at  6.15;  at  half  past  11  we  arrived 
at  the  Bio  Buena  Yista,  some  2  miles  above  its  month.  The  road  waa 
along  the  beach  moat  of  the  way,  and  at  several  places  we  paased  snog 
little  harbors  like  that  at  San  Juan  del  Snr  Nicaragua.  Wliile  the 
horses  were  resting,  I  took  the  guide  and,  wading  down  the  river  or 
scrambling  through  the  thickets  for  about  a  mile,  reached  a  point 
about  40  yards  from  the  river  where  waa  a  bank  some  7  feet  high,  40 
yards  long,  and  20  wide,  formed  apparently  almost  entirely  of  fragments 
of  red-painted  pottery  of  large  and  small  vessels.  This  was  in  a  mait- 
grove  swamp,  and  the  water  at  high  tide  came  np  to  the  foot  of  the  bank. 
It  looked  aa  if  thousands  of  vessels  had  been  collected  here  and  deliber 
ately  broken.  Ko  shells  were  mixed  with  the  fragments,  bat  most  prob- 
ably they  were  relics  of  repeated  encampments  here  during  the  diy 
season  for  people  from  inland  who  came  to  feast  on  fish,  tnrtle,  &<). 

We  went  a  few  milea  np  the  Buena  Yista  and  camped  for  the  night, 
that  is,  we  cut  some  palm  leaves  on  which  oar  blankets  were  spread,  aod 
we  considered  oorsetves  in  camp.  We  had  not  killed  any  game  cdaee 
the  morning  before,  and  oar  commissary  stores  were  ronning  qnite  low. 
Sardines  and  the  tender  buds  of  a  small  variety  of  palm  made  our  din- 
ner. Next  morning  a  small  allowance  of  the  same  luxuries,  and  we 
started  ou  a  forced  march  for  Nicoya  and  something  to  eat  At  noon 
we  stopped  on  a  small  stream  for  lonch,  my  portion  of  which  oooaisted 
of  half  a  sardine  and  a  palm  bad.  The  trail  all  day  lay  ov^  rocky  hilta 
where  the  vegetation  showed  that  the  soil  was  nonsnally  poor  for  that 
conntry.  Late  in  the  afternoon  we  reached  the  small  ooUectioD  o( 
lionses  at  Lazartito,  within  10  miles  of  Nicoya,  where  waa  the  flrst  hnt 
we  had  seen  since  leaving  Las  Huacas. 
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Aja  nsaal  after  each  a  trip  I  vas  ill  for  a  day  or  two  with  fever  and 
dyseotery,  but  after  resting  Saturday  was  in  condition  to  take  the  saddle 
again  at  2  p.  M.  on  Sanday  for  Bolsou  and  Pnnta  Arenas. 

Early  on  the  morning  of  March  29, 1  was  called  for  my  trip  to  Ban 
Jos^.  I  was  in  a  room  on  the  second  floor  of  the  hotel  at  Pnnta  Arenas, 
sitting  on  the  edge  of  my  cot  when  the  room  began  to  rock  like  a  boat 
Id  a  sea-way.  The  tiles  on  the  roof  rattled  and  danced  overhead,  and 
oataide  the  tops  of  the  trees  lashed  the  air  as  if  shaken  by  a  giant  hand ; 
the  chickens  cackled,  and  women  rashed  screaming  into  the  streets.  It 
was  the  heaviest  earthqnake  of  my  experience,  and  I  in  an  npstairs 
room  with  the  door  locked ;  bat  in  a  frame  house  bnilt  with  an  eye  to 
resisting  joat  sach  strains  there  was  little  danger  of  accident. 

The  road  was  alongthebeachforS  or  10  miles,  then  strnck  inland  and 
began  to  ascend.  By  mnch  labor  on  my  lazy  male,  I  made  more  than 
half  the  distance,  and  slept  at  Atena.  A  ride  of  three  hoars  next  morn- 
ing took  me  to  Al^uela,  a  town  at  the  western  end  of  the  valley  of 
San  Job6,  from  which  a  railroad  passing  throagh  the  principal  towns 
extends  eastward  to  Gartago.  The  valley  is  some  4,000  feet  above  the 
sea,  and  sarroanded  by  monntains  rising  several  thonsand  more,  the 
peak being feet  in  elevation.  This  is  oneof  the  finest  coffee- 
growing  regions  in  the  world,  and  thesoperb  plantations,  with  here  and 
there  a  town  or  village,  and  in  every  direction  a  background  of  monnt- 
ajn  range  or  volcanic  peak,  make  np  landscapes  as  fair  to  view  as  any 
beneath  the  son. 

On  my  arrival  at  San  Jos^  I  was  met  by  Mr,  Minor  C.  Keith,  a  young 
American,  who  had  been  in  Costa  Bica  some  ten  years,  and  who  had  by 
pluck  and  perseverance  at  last  completed  a  railroad  trom  Port  Limon 
on  the  Atlantic  to  a  point  within  25  miles  of  the  capital.  The  inter- 
vening distance  was  covered  by  a  cart  road  which  he  was  then  finishing. 
These  gave  a  continuous  line  from  San  Jos^  to  the  sea  with  much  cut- 
ting, and  I  accepted  Mr.  Keith's  invitation  to  accompany  him  over  tbe 
roads. 

One  of  the  ministers,  Mr.  Sanez,  who,iB  tbe  absenceofthe  President, 
was  in  charge,  received  me  most  kindly,  gave  directions  for  facilitating 
my  work,  and  promised  permission  for  the  jefepoOtieo  of  Nicoya  to  ac- 
company me  for  one  month  on  my  explorations.  I  was  also  introduced 
to  Don  Leon  Fernandez,  who  waain  charge  of  the  Government  archives 
and  then  engaged  in  his  work  «Documentos  para  la  Historia  de  Costa 
Bica,"  the  first  volume  of  which  was  out.  *  Behor  Fernandez  was  fonud 
an  enthusiastic  antiqnariao  and  historian.  The  chapters  of  his  work 
first  came  out  in  the  official  gazette,  in  addition  to  the  ordinarycircnla. 
tion,  of  which  copieawere  sent  to  the  ofBcials  in  all  parts  of  tbe  repdblio, 
and  everywhere  awakened  an  intereat  in  antiquities  and  the  history  of 
the  Indians,  which  most  work  valuable  results.    Bepeatedly  I  had  co- 

•  TheeeooDdTolamehasBiniM  appeared. 
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operatJOD  irMch  iras  dae  to  the  iutercBt  excited  by  these  papers.  Id 
company  with  this  geatlemfta  I  celled  on  the  bishop  of  Costa  Bica, 
who,  while  iDteieeted  in  anthropology,  was  especially  fond  of  omith(4- 
ogy.  In  bis  collection  were  jadeites,  one  very  fine,  and  sever^  speci- 
nena  in  argiUlte  and  marble.  These  two  gentlemen  were  to  start  in 
abont  a  week  on  a  QoTemment  expedition  for  exploiatioD  in  the  coontiy 
of  the  Qnatnso,  or  Bio  Frio  Indians,  and  kindly  invited  me  to  join  them. 
Here  was  a  rare  opportunity,  but  on  consideration  I  coneladed  to  atict 
to  my  insttactions  and  give  my  time  to  the  department  ot  Liberia.  * 

April  i,  We  (K^th,  some  half-dozen  Costa  Bica  gentlemen,  and  I)  left 
San  Jos6  for  Port  Idmon.  We  crossed  the  ridge  between  the  central 
valley  or  platean  and  the  Atlantic  slope,  and  took  breakfast  at  one  of 
the  stations  of  the  parties  bnilding  the  cart  road.  This  was  a  graded 
load  which  followed  a  stream  in  its  rapid  bat  tortnons  descent  thzoogh 
the  moontains  to  the  point  where  the  nulroad  entered  the  gorge  and 
crossed,  the  Bio  Locio.  An  extra  train  was  made  np  in  the  evening,  and 
we  made  a  night  trip  of  a  few  hours  to  Port  Limon,  distance  71  miles. 
At  the  npper  end  of  a  carved  beach  is  a  promontory  formed  of  contl 
rock,  and  off  this  an  island  making  a  very  beautiful  harbor.  There 
were  no  antiquities  found  in  this  neighborhood,  but  in  the  storehouse 
of  Mr.  Keith  was  a  collection  made  along  the  line  of  the  railroad,  and 
several  people  in  the  town  had  very  pretty  specimens  from  the  same 
source.  Mr.  Keith  agreed  to  send  bis  to  the  Smithsonian  by  his  brig 
Kile  on  her  next  trip  to  New  York,  so  I  spent  the  6cb  hard  at  work 
packing. 

We  were-  back  in  San  Jos^  on  the  8th,  and  in  San  Mateo,  on  the  road 
to  Punta  Arenas  on  the  10th,  and  sailed  in  a  dug-out  for  Puerto  Jesus  on 
the  11th  at  midday.  The  first  showers  of  the  coming  wet  season  bad 
been  at  Al^jnela  as  I  passed  on  the  9tb,  and  I  found  the  road  from  Jessa 
to  Nicoya  in  some  places  miry  from  the  heavy  shower  of  the  ev^ping  of 
the  12th.  The  ride  was  made  at  night,  and  progress  in  the  intense 
darkness  was  only  made  practicable  by  a  lantern  carried  by  my  com- 
panion. Three  o'clock  the  morning  of  the  13th  foond  me  at  Niooya.  I 
had  not  had  a  night's  rest  for  six  nights,  and  the  well-deserved  fever 
promptly  made  its  call.  The  northeast  wind  came  up  strong  again  and 
blew  the  wet  season  back  for  another  two  weeks. 
*  The  leave  of  absence  for  the  jefepolitieo,  Don  Jnan  Jos^  Mata-Bits, 
not  having  arrived,  he  and  I  went  to  Santana  on  the  20th  to  make  some 
investigations  in  the  huatsas  of  that  place.  As  around  Nicoya  andCa- 
nillas,  they  were  indicated  by  low  piles  of  stones,  principally  limestone 
from  the  neighboring  hills.  These  piles  only  rose  1  or  2  feet  above 
the  surface.  Commencing  excavation  in  one,  the  stones  were  found  for 
first  3  feet,  at  the  bottom  of  which  were  human  bones  and  some  frag- 
ments of  Ohorotega  pottery.    Lower  still  was  the  hard  day  of  this  see- 

*  la  NoTembor,  Don  Leon  wrote  m«  *  moat  int«T«ating  lett^  infeiming  ma  of  tlMJt 
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tion.  In  one  place  the  excavation  vaa  carried  to  a  depth  of  6  feet ; 
pieces  of  coarse  pottery  vere  found  near  the  bottom,  where  apparently 
nndiatnrbed  clay  discouraged  ftirther  digging.  In  neigbboring  huaoat 
were  foand  some  fine  specimens  a  few  years  ago.  One  of  them,  UTo. 
50S91,  which  was  afterwards  broken,  was  secured  and  mended.  It  is 
well  bnmed,  light,  and  strong,  and  altogether  a  very  fine  Bi>eoimen  of 
old  Indian  work. 

The  afternoon  of  the  22d  of  April  I  started  on  an  extended  trip  ac- 
companied by  Don  Jnan  Mata-Bita,  the  jefe  politico.  Before  leaving  the 
Department  of  Xiooya  the  fragment  of  a  figure  in  argillite  was  obtained 
at  Savana  Grande.  There  waa  mnch  pretty  quartz  in  the  ridge  which 
separates  Nicoya  fi«m  Santa  Oroz.  We  spent  the  night  at  the  latter 
place,  and,  furnished  with  letters  &om  the  jefe  to  the  officials  of  his  de- 
partment along  our  proposed  route,  we  resumed  onr  jonmey  in  the 
morning  towards  the  Pacific.  For  some  miles  the  road  was  along  the 
plain  of  Santa  Omz,  and  then  we  crossed  a  ridge  not  more  than  200  or 
300  feet  high,  and  entered  the  township  or  Aarrto  of  El  Gallo  (the  cock). 
The  game-cocks  of  £1  Gallo,  who  are  mostly  smugglers,  got  into  some 
trouble  a  few  years  since,  and  the  name  of  the  bcrrio  was  changed  to 
El  Yeinte-Siete  de  Abril,  the  anniversary  of  President  Guardia's  acces- 
sion to  power.  The  land  here  was  very  poor,  aud  the  inhabitants  cor- 
respondingly wretched.  The  business  of  smuggling  over  the  Kicaragna 
line  helps  them  in  their  straggle.  These  people  at  once  took  us  for 
Oovemmeut  officers  in  search  of  contraband,  and  viewed  every  act  aud 
word  with  snapieioD.  They  apparently  had  forgotten  how  to  tell  the 
truth,  and  really  seemed  the  greatest  liars  on  the  face  of  the  earth. 
While  utting  on  our  horses  at  the  door  of  a  hut  with  the  whole  family 
protesting  that  they  had  never  heard  of  any  relics  of  antiquity  in  that 
region,  we  pointed  ont  fragments  of  pottery,  etc.,  in  a  bank  not  20  feet 
away,  and  we  knew  that  at  t^e  time  these  people  had  some  good  speci- 
mens in  their  bouse,  but  they  could  not  conceive  such  folly  as  two  men 
traveling  in  these  parts  merely  in  search  of  old  pots ;  believed  ns  to  be 
revenue  officers,  and  did  not  wish  to  give  us  any  pretext  for  remtuning 
in  their  neighborhood.  But  in  this  abominable  barrio  we  had  a  most 
delightful  surprise.  Biding  up  to  the  house  of  the  school-master, 
vre  presented  onr  letter  and  were  rec^ved  with  cbfuming  coortesy. 
There  were  two  school-houses,  one  for  girls  the  other  for  boys,  on  oppo- 
site sides  of  a  ploza.  Between  the  two  and  alittle  back  was  the  domicile 
of  the  teacher,  all  in  bamboo,  aud  so  neat  and  new,  for  a  moment  I  thoaght 
I  was  back  in  Japan.  He  was  a  mestizo  of  excellent  manner  and  toler- 
able education.  His  wife  managed  domestic  affairs,  while  a  daughter 
of  seventeen  years  relieved  him  of  the  girl  school.  She  was  an  exquirate 
specimen  of  the  mestiza  tenorita,  slender  and  graceful  as  a  wand,  with 
hands  and  feet  of  a  sylph,  and  eyes  so  large  and  so  soft — verily  I  did 
fvaot  to  go  to  svhool  again,  aud  if  there  had  only  been  the  excnse  of  some 
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decent  Aluicaaiii  the  neigbboibood,  the  worthy  dominie  would  have  had 
me  for  a  goest  for  some  time. 

The  alcalde,  alter  baring  oar  borses  attended  to  by  his  polloeman, 
escorted  as  around  the  neigbborbood  in  search  of  aatiqaities,  bnt  we 
only  Beonred  a  few  specimens  of  extremely  mde  ware.  The  uicient 
inhabitants  were  no  doabt  as  miserable  as  those  now  here,  and  proba- 
bly could  ill  afford  the  extravagance  of  jadeite  ornaments. 

Next  morning,  with  the  policeman  as  gnide,  we  porsned  oar  jonniej 
to  Santa  Bosa,  where  were  two  more  schools.  Don  Joan  wore  auargillite 
gorget  suspended  around  bis  neck,  and  this  was  shown  the  children, 
wid  one  little  fellow  said  there  were  things  like  that  at  bis  boose, 
and  we  decided  to  accompany  him  to  bis  home.  Before  bis  school  boon 
were  over  he  had  been  so  frightened  by  snapioioas  natives  that  it  was 
with  the  atmoot  dlffioolty  we  persoatled  him  to  accompany  as.  On  the 
road  we  met  a  man  and  asked  him  the  asoal  qaestioQ,  if  he  oontd  tell 
OS  where  to  find  hwtcaa,  when  be  stepped  back  aghast  and  with  the 
most  ladioroos  expression  of  alarm,  exclaimed  "  Uuaeat !  Uie  Lord  pn- 
servemet  What  do  I  know  abont  huaeas  t"  I  have  travelled  a  great  deal 
in  Oentral  America,  bat  never  before  saw  a  place  where  ignorance  and 
sospiciona  pat  sooh  obstacles  in  the  way  of  simple  investigations.  The 
trials  of  a  foreigner  travelling  alone  may  be  imagined,  when  it  is  remem- 
bered that  I  was  accompanied  by  Don  Joan  himself,  a  nearly  pare  blood 
Indian,  who  was  bora  and  raised  in  the  Nicoya  and  -waajefe  politico  ot 
that  district. 

Some  6  or  6  miles  more  and  we  stopped  at  a  cattle  ranch  of  the  rudest 
class — three  miserable  cane  huts  near  by  a  corral  for  sach  cattle  aa 
needed  attention,  and  an  inclosed  area  of  a  few  acres  for  maiee  and  plan- 
tains. The  proprietor,  owner  of  a  large  number  of  cattle,  was  here,  and 
lived  as  poorly  as  bis  meanest  vaquero.  The  morning  of  the  25th  April 
we  rode  to  within  a  short  distance  of  the  sea  to  examine  an  old  banal 
gronnd.  The  graves  were  indicated  by  slight  piles  of  stone,  showing 
bat  little  above  the  surfiice.  There  is  very  little  soil  above  the  rock 
here  and  the  relics,  human  bones,  extremely  rnde  pottery,  celta,  aod 
broken  grinders  were  fonud  within  15  inches  of  the  surface.  This  wm 
on  a  slope,  and  apparently  the  surface  bad  been  mucb  denuded  by  the 
wash  of  the  wet  seasons.  One  skeleton  was  extended  with  bead  to  sontb- 
westj  on  one  side  of  the  skull  was  a  celt,  edge  down,  on  the  other  a 
small  nide  vessel  iu  pottery.  Of  eight  celts  collected,  all  but  one  wen 
blunt,  the  edge  apparently  chipped  off  to  render  the  implement  useless. 
Tba  one  excepted  was  a  veiy  small  one.  The  collection,  interesting: 
for  the  very  rudeness  of  the  pottery  made,  here,  was  intmsted  to  tbe 
sobool-master  at  Santa  Bosa,  who  failed  to  forward  it  to  Sauta  Cmx  and 
it  was  lost  That  worthy  was  as  stupid  and  ill-mannered  as  his  col- 
league at  El  Oallo  was  pleasant  and  coorteous. 

We  only  worked  at  that  place  halfa  day,then  retnmed  via  the  raodi 
to  Santa  Bosa,  and  thence  to  a  small  hamlet,  I^as  Hoaoas,  oo  the  nnte 
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towards  Sardinal  country,  of  the  same  wretched  character.  Next  day,- 
about  nooD,  after  toaching  the  coast  vest  of  Cape  Vela,  we  strack  the- 
barrio  of  Sardinal,  and  were  at  once  ia  a  differeut  coantr>'.  Evidences 
of  greater  prosperity  were  apparent  on  every  side,  and  besides,  at  the 
first  hoase  a  specimeD  in  green  stone,  argillite  Ko.  — ,  was  obtained. 
Proceeding  along  the  valley  the  houses  became  more  frequent  antil  near 
that  of  Don  Pizarro;  it  was  rather  after  the  order  of  a  scattered  village. 
Here  nearly  two  days  were  spent  riding  from  honse  to  house,  and  rarely 
inqniring  in  vain  for  antiqutdadea.  Some  objects  in  stone,  nsttally,  if  not 
always,  gorgets,  were  seenred,  besides  a  pretty  collection  of  pottery. 

The  afternoon  of  the  28tb  we  crossed  the  ridge  between  Sardinal  and 
the  bay  of  Colebra  to  a  place  called  Panama,  near  the  month  of  the  bay. 

Here  at  the  house  of Pizarro"  we  got  Nos .    Near 

the  road  from  that  house  to  the  beach  were  lying  two  fine  images  in  the 
Zapaterra  stylet  about  6  feet  high,  with  the  head  of  a  serpcntfor  a  head- 
dress. The  head  of  one  was  broken  off.  It  was  the  finest  specimen  of 
that  class  that  I  had  ever  seen.  Kearer  the  beach  in  the  bank  of  a 
8tr«am  was  a  lot  of  pottery  fi-agmonts,  as  in  the  Buena  Yista,  and  near 
by  a  section  of  a  shell  heap  which  had  been  covered  by  alluvium. 

Staying  at  the  bouse  of Espiuosa  that  night,  next  morning  we 

visited  tbe  huaea  of  Panama,  on  a  bill  overlooking  the  bay.  At  tbe 
edge  of  a  mangrove  swamp  near  the  foot  of  this  bill  was  a  bank  about 
8  feet  high  and  30  by  50  yards  surface,  composed,  as  at  Bneua  Yista, 
almost  entirely  of  shards.  On  this  bauk  stood  a  poehate  tree  6  feet  in 
diameter,  at  10  feet  above  tbe  surface.  There  was  another  near  by,  tbe 
two  forming  islands  occasionally  in  very  high  tides.  On  the  beach  near 
by  were  some  Chiriqui  Indian  women  in  bivouac,  the  mates  of  some  pearl 
fishermen,  and  they,  on  a  small  scale,  were  building  their  sbell-heap, 
and  fumiahing  an  illustration  of  bow  these  immense  banks  of  pottery 
and  others  of  shell  may  have  grown  in  the  old  times.  Shells  were  not 
mixed  with  the  shards  in  the  large  banks.  The  fragments,  as  at  Bnena 
Vista,  were  almost  all  of  nnpainted  ware,  or  that  which  was  only  paint«d 
solid  red;  but  there  were  a  few  pieces  in  yellow  ornamentation,  or  in 
bands  of  black  or  dark  brown.  The  most  ordinary  pieces  were  well 
burned. 

Just  south  of  these  banks  the  bill  of  the  huacas  rises  some  150  or  200 
feet,  culminating  in  a  point  which  overlooks  sea  and  land  for  miles 
around.  Tbe  valley  of  Panama  runs  off  inland,  and  to  tbe  north  stretches 
the  beautiful  bay  of  Cnlebra,  tbe  hacienda  of  Cnlebra  bearing  north  10° 
east.  On  the  top  of  this  hill  was  the  finest  huaca  yet  seen.  The  graves 
had  on  tbem  stones  in  pieces  about  a  foot  in  diameter,  Mnny  of  thc»e 
bad  been  opened,  and  a  great  many  objects  were  reported  to  have  been 
obtained.  The  burials  were  shallow,  tbe  ezcavatione  being  only  abonc 
3  f^et  in  depth.    Scattered  around  were  bones,  fragments  of  handsonio 

■  I  mention  th«  BAiOM  of  thew  houses  to  fitoilitate  tho  work  of  other  InTostlgfttrai. 
tSquier. 


D.gitizecbyG00glc 


824  PAPEB8   BELA.TINO   TO   ANTHSOFOLOOY. 

nietates,  and  nnmberless  shards  of  painted  ware,  celts,  etc.  Among  tbe 
Tcmaiiis  were  some  pieces  of  large  jars.  A  bead  in  green  argillite  vag 
foand,  bat  there  were  no  specimens  of  tbe  Santa  Helena  ware  seen  at 
Ometepec  and  sapposed  to  have  been  of  Aztec  manuftetoie.* 

Iq  the  evening  we  rode  to  the  lutaienda  El .  Ioto,  and  spent  a  qaiet 
day  with  Don  David  Hartado.  The  owner  of  the  hacienda,  Jesaa  Maria, 
dined  with  as  and  after  giving  accoants  of  shell  heaps,  stone  images, 
etc.,  told  of  a  large  block  between  bis  place  and  Nagascola,  on  which 
were  carved  the  snn,  moon,  and  other  figures.  The  morning  of  May  1 
we  rode  to  Jesas  Maria  and  accompanied  the  hidalgo  in  search  of  bia 
remariiable  monolith.  Aboat  midday  we  foand  a  quarry  of  coltunnar 
rock,  whitish  and  soft ;  near  it  lay  tlie  object  of  our  search,  found  af 
ter  bonrs  of  riding  over  hills  parched  by  the  san  and  wind  of  tbe  dry 
season,  and  on  this  precious  stone  seemed  concentrated  the  rays  of  the 
tropic  son.  We  dismounted  and  walked  around  it  in  search  of  hiero- 
glyphs. There  were  Bundry  marks  and  scratches  as  if  a  careless  cow- 
boy had  made  this  his  seat  and  scraped  his  spars  against  the  side. 

Oh ! Wo  remounted  and  turned  our  horses  homeward,  and  oonv«8a- 

tion  was  not  animated  for  some  hours. 

The  explorer  who  goes  to  Spanish- America  and  lends  a  willing  ear  to 
the  yams  of  the  natives,  will  follow  a  will-o'-the-wisp  from  Texas  to 
Gape  Horn,  and  retnm  empty  handed.  I  have  accomplished  little  ex- 
cept when  I  have  settled  down  at  apointandbylaboriouBinvestigation 
ferreted  oat  whatever  of  arcbeeological  treasure  was  stored  around, 
sometimes  to  tbe  great  suprise  of  natives,  who,  bom  and  raised  in  the 
neighborhood,  had  never  suspected  the  existence  of  tbe  antiquedadet. 

May  the  2d  we  rode  to  the  hacienda  San  B^hael,  6  miles  north  of  Bl 
Jovo.  The  burials  here  were  in  a  clump  of  trees  on  a  slight  elevation 
above  the  plain,  where  enough  of  soil  had  aceumolated  above  the  lava 
rock  to  support  something  more  than  the  nsaal  coat  of  grass.  The  hnr- 
iais  were  not  more  than  2  feet  below  surface.  A  vase  12  inches  deep,  16 
in  diameter  ,and  3§  across  the  mouth,  contained  burnt  human  bones.  1%e 
guide  said  that  he  found  another  here  containing  bones,  and  in  other 
eases  fragments  of  large  Jars  with  bones.  There  were  lying  around 
celt«,  fragments  of  red  unpainted  ware  and  of  finely  worked  metaia. 
The  graves  were  indicated  by  large  stones. 

Continuing  our  journey  to  the  northward,  we  visited  the  hadenia 
Felon,  where  on  a  slight  eminence  abont  a  mile  nortji  of  the  house  were 
seen  huacaa  lUie  those  seen  in  1877  opposite  BoqaeroQes.t  The  potteiy 
was  in  some  cases  painted  red.  There  was  a  fragment  of  coarse  ware, 
1$  inches  thick,  which  mast  have  been  part  of  an  immense  vessel,  judg- 
ing by  the  curve.    The  guide  reported  the  finding  here  of  large  jaisS 

feet  high,  containing  bones  and  charcoal.    The  two  objects and 

were  found  in  the  loose  dirt  of  an  excavation. 

'Arotueologioal  reaearohes  in  Nicarasos,  pp.  &S,80- 
t  Atolueologicftl  Beaearoheg  in  NlcarOigiU  p-  74. 
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We  left  Pelon  at  4  p.  u.,  and  at  dusk  were  at  the  Bio  Besliozados, 
where  some  fodder  was  obtained  for  the  horsea  and  some  coni  cakes 
and  eggs  for  ooraelves.  After  a  bath  in  the  sparkling  rapids,  I  spread  my 
blanket  on  the  groond  and  looked  ap  at  the  stars  nntil  tired  "  nature's 
sweet  restorer'*  got  ahead  of  the  noise  of  laughter  and  chatter  made  by 
an  Indian  wench  and  her  beans.  We  were  op  at  3  A.  u.  and  took  the 
road  again  for  Liberia,  where  we  spent  the  midday  hours.  It  was  a 
lifeless  little  town,  the  capital  of  this  department,  with  its  white  houses 
and  streets  glaring  in  the  sunshine.  We  were  shown  a  handsome  vase 
of  Luna  ware,  the  prettiest  specimen  of  ancient  American  ware  I  have 
ever  seen ;  bat  conld  notporcbase  it,  and,  as  the  owner  was  absent,  could 
not  get  a  history  of  Its  origin.  A  good  specimen  of  a  Ghoratega  vase 
was  presented,  with  t^e  infomation  that  it  was  exhnmed  atNagascoIa, 
in  Cnlebra  Bay. 

In  the  afternoon  we  rode  some  15  or  20  miles  to  Boqnerones.  Next 
morning,  securing  tmsb  horses,  we  visited  the  hamlet  of  Communidad, 
ap  the  river.  There  tmd  in  Boqaerooes  were  eecnred  four  small  chat- 
chihuitlt.  That  afternoon  we  stopped  at  Siete  Cuerros,  on  the  road 
to  Santa  Oroz,  and  obtained  a  broken  tripod  of  Lnna  ware,  which 
was  said  to  have  been  the  cover  of  a  vase  found  in  the  burial  ground 
some  miles  lower,  on  tbe  west  side  of  the  Tempisqae.  There  were  also 
some  fragments  of  Santa  Helena  and  Ohoratega  ware,  which  I  was  in- 
formed were  (band  at  the  same  place,  as  they  were  near  the  Laoa  buri- 
als, Ometepeo. 

May  the  6th  we  got  back  to  ITicoya,  and  after  the  excitement  of  the 
trip  came  fever  and  dysentery.  I  was  pretty  well  nsed  np;  the  wet 
season  was  beginning  and  I  determined  to  leave.  Bending  special  mes- 
sengers to  Boqaerones  for  the  objects  there,  the  collectioo  was  packed 
and  taken  to  Ponta  Arenas,  whence  I  sailed  on  the  13th. 

To  Prof.  Spenobb  F.  Baibd, 

Seoretary  Smithtonian  IntUtuiion. 
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EDITED  BT  OTIS  T.  lUSOH. 

The  aKbteologioal  work  of  the  Bureau  of  Ethnology  vithdraws  » 
great  deal  of  material  formerly  pablisfaed  under  this  head.  The  danger 
of  losing  iacts  in  a  great  mass  of  corrent  correspondence,  however, 
makes  it  advisable  to  pabliah  brief  abstracta  of  letters  in  this  form : 

Baxter,  J. — Beports  oi>eiiiiig  a  grave  od  the  shores  of  the  Gulf  of  St 
Lawrence,  40  miles  IVom  Chatham,  N.  B.,  and  finding  the  skeleton  of  a 
large  man.  The  head  was  covered  with  a  aealsklB  cap  and  the  feet  with 
moccasios  of  the  same  material.  There  were  pieces  ofcaovas  and  birch 
bark  aboat  the  remains,  and  inclosed  within  these  a  piece  of  Spanish 
cedar  and  a  short  piece  of  rope,  "served,"  as  though  it  bad  been  a 
piece  of  standing  rigging.  Over  the  body  were  three  large  copper  ke^ 
ties,  overturned,  one  over  the  bead,  the  largest  over  tbe  body,  and  the 
third  over  tbe  Sexed  extremities. 

Brown,  E.  L. — ^Reports  several  groups  of  moanda  near  Durand,  Wis. 
On  the  farm  of  the  writer,  at  the  depth  of  about  6  inches,  are  foand 
old  fire-beds  of  bnmt  rock  and  ashes,  pottery,  and  arrow-heads.  In  the 
village  of  Dorand  is  a  group  of  twelve  burial  mounds.  On  the  bank  of 
Bear  Creek,  2J  miles  east  of  Dnrand,  near  a  grist-mill,  is  a  gronp  of 
seven  moonds  in  a  row,  extending  north  and  south.  In  tbe  town  of 
ITelson,  Bnffklo  County,  are  several  groups  of  mounds,  one  hundred 
and  fifty  altogether,  llie  mounds  are  generally  located  on  the  river 
terraces  in  groups.  They  are  composed  of  sand  and  drift,  not  strati- 
fled.  Several  mounds  have  been  explored.  On  the  rocks  near  Dumft- 
ville,  Wis.,  are  figures  of  oanoee  and  animals.  The  dead  buried  in  the 
mounds  are  in  a  sitting  posture,  facing  the  east.  The  remains  are  en- 
tirely decayed.  North  of  Dnrand,  in  Qjo/Io,  two  caches  have  been 
found,  one  containing  about  seventy-five  large  chipped  disks;  the  other 
one  hundred,  in  various  stages  of  completion.  Mr.  Brown  will  make 
further  researches  for  the  Smithsonian  Institution. 

Bums,  Frank. — ^Reports  a  cave  near  Blonutsville,  Ala.,  in  a  cliff  of 
limestone.  It  was  formerly  a  burial  place,  as  a  number  of  skeletou 
were  foand  deposited  in  wooden  troughs.  The  bodies  bad  been  wrapped 
in  some  sort  of  matting  made  of  bark.  Twelve  omamenta  of  native 
copper  rudely  hammered  out  and  two  chisels  were  found  there,  as  weD 
as  aea  shells.  The  cave  was  dug  over  during  the  civil  war  for  the  pn^ 
pose  of  extracting  saltpeter.  The  writer  also  reports  Uie  discoveiy  of 
a  cache  of  seventeen  chipped  spear  heads  in  a  field  near  BlonntsviUe. 
Tbe  specimens  are  said  to  be  beautifully  wrought. 
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Gray,  William. — ^Is  Btndytng  the  prebiBtorie  relics  of  Kingsboiy 
County,  Dakota  Territoiy.  Many  evidences  of  ancient  habitation  ex- 
ist here  and  shoold  be  saved  to  history  while  they  are  accessible. 

Luttrell,  ElstOQ.— In  Oalhonn  EUid  Talladega  Conntiea,  Alabama, 
mounds,  Btooe  implemeDts,  Bcolptnres,  &o.,  aboand.  Two  and  a  half 
miles  east,  and  tbenoe  flve>eighths  of  a  mile  south  from  Oxford,  Cal- 
houn County,  is  a  large  isi^ted  mound.  It  lies  about  300  yards 
from  Choccolocco  Cf«ek,  on  the  Caver  place.  It  has  oever  been  ezam- 
iued;  it  is  abont  20  feet  in  vertical  beigbC,  aud  has  a  large,  flat  sur- 
&ce  on  top.  The  perimeter  is  an  ellipse,  ^e  m^or  axia  of  which  is  abont 
100  feet  and  the  minor  axis  abont  7I>  feet.  Uu  the  west  side,  a  few  feet 
from  the  base,  is  an  excavation  or  mardelle.  The  interior  has  never 
been  examined.  There  is  a  group  of  moands,  orderly  arranged,  15 
miles  southwest  of  Oxford.  They  lie  on  the  south  bank  of  Choccolocco 
Creek.  Pipes  and  stone  implements  are  found  in  the  vicinity.  At  the 
Elston  Store  place,  in  an  excavation  for  a  cellar,  a  body  was  found  bnried 
in  a  sitting  posture,  and  many  stone  implements  were  also  found  in  the 
grave. 

Mackie,  Joseph  S. — Writes  fh>m  Lima,  Fern,  describing  observations 
made  atOhorillo,  onthecoast,  atapointfocmingan  equilateral  triangle 
with  Gallao  and  Lima.  Passing  up  the  sandy  hillside  on  one  occasion 
he  observed  a  scrap  of  cloth  protruding,  and  immediately  dag  it  out. 
The  fabric  was  of  the  peooliar  Peruvian  embroidery,  on  which  were 
wrought  Aerce  aolmala  in  a  threatening  attitude.  Inclosed  was  the 
mummy  of  a  female  child  not  more  than  two  days  old.  The  contiuoatiou 
of  the  digging  revealed  a  large  quantity  of  bones  wrapped  in  oeta,  the 
bundles  resembling  dnmb-bells — the  head  at  one  end,  the  long  bones  in 
the  middle,  and  the  small  bones  at  the  other  end. 

MacLean,  J.  P.,  writing  abont  the  great  Cahokia  moond,  says : 

"Almost  everywhere  on  its  sides  you  can  pick  up  fragments  of  pottery, 
broken  bones,  and  white  or  milk  chert  chiiui.  Some  of  the  pottery  is 
decorat«d.  I  found  the  frontal  bone  of  a  homan  skoU  on  the  side  of  the 
mound. 

"In  vol.  II,  Peabody  Museum  Eeport,  p.  471,  Will  be  found  a  out  of 
the  Cahohia  mound.  While  this  restoration  is  a  good  one,  yet  it  is  not 
accurate.  I  came  to  the  opinion  that  on  this  mound  were  four  temples, 
representing  four  orders  of  priests,  the  highest  order  erecting  their  tem- 
ple on  the  upper  platform. 

"The  lowest  platform  is  not  a  graded  way,  as  represented  by  An- 
cient Monuments,  page  174.  No  evidence  of  a  graded  way  presents 
itself  at  any  place.  On  the  west  side  I  discovered  traces  of  baked 
bricks. 

"  Professor  Pntnam  is  guilty  of  an  amusing  oversight  (p.  471}  in  call- 
ing attention  to  the  fact  that  its  exact  location  is  not  given  by  writers  who 
have  attempted  todeaciibe  the  mound,  and  then  negleota  to  do  so  him- 
self, altbongh  he  visited  it.    It  ia  located  in  Madison  Gonnty,  Illinois, 
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OD  the  soqUi  bonadair  of  ITamioba  township,  6  miles  east  of  East  Saint 
lionis,  on  the  road  leadiog  to  CoUinsvilJe.'' 

Moore,  J.  H. — Reports  that  there  are  many  moiuidB  in  tlie  vidnity  of 
Oakley,  Arkansas  Ooonty,  Arkansas. 

Parish,  Sidney. — Writes  that  near  his  hoose,  18  miles  above  Hemphia, 
TeiiD.,  is  a  large  moond,  upon  which  relics  have  been  found. 

Poynter,  Bobert  H. — Writing  from  Desha  Oonnt?,  Arkansas,  speaks 
of  Wal-ka-ma-to-ba,  an  old  Indian,  who  was  bnried  in  1834,  in  the  ftd- 
lowing  manner :  The  honse  in  which  the  family  lived  was  bnilt  of  round 
logs,  Covered  with  bark  and  danbed  with  mad.  In  the  middle  of  the 
honse  a  board  was  driven  abont  3  feet  into  the  gronnd,  and  the  old  man 
was  lashed  to  this  with  thongs,  in  a  sitting  postnre,  with  his  knees  diavn 
np  in  front  of  his  chin  and  his  hands  crossed  and  fastened  under  his 
knees.  The  body  was  then  entirely  encased  in  mnd,  boiltnplikearoiiiMl 
mound  and  smoothed  over.  A  Are  was  kindled  over  the  pile  and  the 
clay  burnt  to  a  crisp.  Six  months  afterward  the  fomOy  were  moved 
away  and  the  moond  opened.  The  body  was  well  preserved.  Another 
body  had  been  wrapped  in  bark  of  the  birch  and  deposited  in  the  carity 
of  a  dry  spring. 

Beed,  J.  W,  K.,  makes  the  following  remarks  about  Cross  Creek,  Pa : 

"  In  this  vicinity  are  to  be  found  many  small  mounds.  On  the  top  of 
a  high  ridge,  partly  on  my  form,  and  partly  on  my  neighbor's,  are  many 
traces  of  prehistoric  races.  At  one  point  on  the  level,  on  top  of  the  ridge, 
is  a  mound  which  was  about  5^  feet  high  and  from  2  to  3  rods  in  diametra, 
in  which  an  excavation  was  made  a  few  years  ago,  and  a  stone  wall  wu 
uncovered.  The  wall  was  bnilt  alongside  of  a  crack  in  a  large  rock; 
the  crack  is  T  shaped,  which  shows  that  one  side  has  settled  down ;  the 
mound  is  principally  formed  of  stones,  intermixed  with  some  earth,  and 
cm  it  was  growing  large  trees.  There  was  nothing  found  In  it  except 
the  stone-wall.  It  was  only  partially  excavated.  In  the  immediate  ri- 
oiuity  are  to  be  found  other  mounds,  and  several  large  rocks  witJi  a  pe- 
culiar khsd  of  carvinffon  them.  The  carving  israther  indistinct,  bntit 
is  the  work  of  human  bands.  Partly  surrounding  these  carved  rocks 
and  mounds  can  be  traced  a  circle  fonned  by  flat  stones  set  in  on  edge. 
From  a  iKtint  in  this  circle  starts  a  straight  line  of  these  stones  that  an 
set  in  on  edge  which  runs  near  the  center  of  the  circle ;  this  line  can 
be  traced  30  or  40  rods.  In  other  places  in  this  region,  where  there  are 
large  rooks,  we  find  these  carvings.  The  circular  row  of  stones  set  on 
edge  appcfff  to  follow  around  the  top  of  the  point  of  the  hill.  If  the 
timber  was  cleared  off  this  hill  there  would  be  a  great  view  from  it  At 
one  point  objects  can  be  seen  beyond  the  Ohio  Biver  (about  10  miles). 
Manystones  about  themounds  show  marksofhaviogbeen  rudely  dressed. 
We  find  many  arrowheads,  stone  axes,  stone  hammers,  &c.,  in  this  ri- 
cinity." 

Bidiardson,  A.  S. — Galls  attention  to  the  existence  of  two  mounds  in 
the  vidnity  of  West  Point,  King  William  Oounty,  Virginia. 
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Stabbs,  OhartesH. — In  reply  tothe  aasertion  made  in  SmithsoniaD  An- 
naal  Beport,  1879,  page  146,  tliat  there  are  no  monnds  in  Sfortbeast  Mary- 
land, Btatea  that  tliere  are  monads  or  stone  caima  in  Cecil  Ootmty,  &om 
oneof  which  he  obtained  twenty  pieces  of  pottei^.  There  are  no  acalpt- 
nred  rocks  in  the  Snsgnehanna  Biver  at  Conowingo,  bnt  many  in  the 
river  at  Bald  Friar,  1}  miles  above  Conowingo.  Mr.  Stobbs  claims  to 
have  first  brought  these  rooks  to  the  notice  of  scientifio  men.  Lancas- 
ter Ooonty  was  onoe  the  home  of  the  Sosqaehannof^,  the  Shawanoes, 
and  the  Coneetogoes,  and  wherever  they  lived  are  yet  to  be  foond  relics 
of  these  tribes,  and  In  all  probability  of  a  race  &x  anterior  to  them.  In 
the  soathem  end  of  this  county  is  the  Bock  Spring,  excavated  by  the 
aborigines.  On  the  Hatton&rm  is  an  Indian  village  site.  In  the  Sua* 
qnehanna,  at  Feaoh  Bottom,  Moont  Johnson  Island,  is  a  famoas  locality 
for  gathering  atone  relics.  In  Mastic  Township  are  the  evidences  of 
another  Indian  village.  In  Manor,  at  what  was  once  Indian  Town,  are 
yet  to  be  foond  large  quantities  of  pottery.  Kear  Christiana  and  the 
Gap  resided  the  Shawnees.  Hrae  is  tbe  qoarry  at  which  the  steatite 
pots  were  made,  one  of  which  has  not  been  severed  from  the  rock.  Mr. 
Stobbs  caatioDS  arcbieologists  about  committing  themselves  to  names 
for  aboriginal  implements  whose  functions  are  still  ankoown. 

Woods,  E,  H. — States  that  on  the  plantation  of  a  firiend  close  to  the 
Roanoke  Biver,  near  Avocs,  S.  C,  is  an  old  Indian  camping-groond. 
During  some  excavationa  there  were  foond  bouesi  arrowheads,  pottery, 
and  a  skeleton  in  a  sitting  posture. 
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